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PROCEEDI NGS
(8:30 a.m)

DR. MASSIE: | want to welconme you to the
continuation of the 80th neeting of the Cardio-Renal
Advi sory Panel .

W have two nore NDAs to review today, and
again tinme will be short, so we'll try to stay on schedul e.

Let me start with our reading of the waivers

and conflicts of interest of the nenbers of the comittee.

M5. STANDAERT: The conflict of interest for
February 28, 1997. The foll ow ng announcenent addresses
the issue of conflict of interest with regard to this
nmeeting and is nmade a part of the record to preclude even
t he appearance of such at this neeting.

Based on the subm tted agenda for the neeting
and all financial interests reported by the commttee
participants, it has been determned that all interests in
firms regul ated by the Center for Drug Eval uation and
Research present no potential for an appearance of a
conflict of interest at this neeting with the follow ng
excepti ons.

I n accordance with 18 U. S. C. 208(b), ful

wai vers have been granted to Drs. Barry Massie, Lenuel
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Moye, and Dr. Robert Califf which permit themto
participate in all official matters concerni ng Posicor.

In addition, Dr. Dan Roden and Dr. Udho Thadan
are excluded fromparticipating in all official matters
concerni ng Posicor, but in accordance with 18 U. S. C.
208(b)(3), a limted waiver has been granted to Dr. Udho
Thadani. Under the ternms of this |imted waiver, Dr.
Thadani will be allowed to participate in the commttee's
di scussi ons and del i berations concerning Integrilin;
however, he will be excluded fromvoting with respect to
this drug.

Copi es of the waiver statenents may be obtai ned
by submtting a witten request to the agency's Freedom of
I nformation O fice, room 12A-30 of the Parkl awn Buil di ng.

W would also like to disclose for the record
that Dr. Robert Califf and his enployer, the Duke
Uni versity Medical Center, have interests which do not
constitute a financial interest within the neaning of 18
U S.C. 208(a) but which could create the appearance of a
conflict. The agency has determ ned, notw thstandi ng these
i nvol venents, that the interest of the governnent in Dr.
Califf's participation outweighs the concern that the
integrity of the agency's prograns and operations may be

questioned. Therefore, Dr. Califf may participate in al
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official matters concerni ng Posi cor.

Additionally, Dr. G ndy Gines and Dr. Robert
Califf wll be excluded fromparticipating in all official
matters concerning Integrilin.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the
partici pants are aware of the need to exclude thensel ves
from such invol venent and their exclusion will be noted for
t he record

Wth respect to all other participants, we ask
in the interest of fairness that they address any current
or previous financial involvenent with any firm whose
products they may wi sh to comment upon.

That concl udes the conflict of interest
statenent for February 28, 1997. Thank you.

DR. MASSI E: Thanks, Joan.

In addition to all of that, | wanted to nake
note of the fact that I was a participant in a study
invol ving m befradil in hypertension which is not one of
the pivotal studies in this trial but through our nonprofit
research foundation at the VA, | was a participant, and |
see that that was not nentioned in ny waiver, but rather

sonme other interests. So, | will continue to participate
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in the discussion but will not vote as a result of that.

The agenda this norning starts with the
sponsor's presentation, and they've asked -- and | think
it's a good idea -- that this presentation wll take part
in tw sections, one of efficacy and one on issues rel ated
to safety and el ectrocardi ographi c changes. They' ve asked
that the commttee ask their questions on the efficacy
segnent after that presentation, so that will be part-way
through. So, we'll take a break, have our discussion on
that part, and then nove on with the second part.

Wthout further ado, let's start with this
presentati on.

MR, LUCEK: Good norning, Dr. Massie, Dr.
Tenpl e, Dr. Lipicky, nenbers of the Cardi o-Renal Advisory
Commttee, |adies and gentl enen.

| "' m Rudol ph Lucek, Group Director, Drug
Regul atory Affairs at Hoffmann-La Roche. ['d like to thank
t he menbers of the commttee for their tine in preparing
for today's neeting. I1'd like to thank the nmenbers of the
Cardi o-Renal Division and particularly Dr. Lipicky for
their tinme and efforts in review ng this application.

Posicor is the proprietary nanme for m befradi
di hydrochloride. 1t is a long-acting, non-dihydropyridine

cal ci um bl ocker which lowers heart rate w thout any
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12
negati ve inotropic effect.

Posi cor has been studied for the treatnent of
hypertension in chronic stable angina pectoris in a
wor | dwi de clinical program since 1990.

An NDA for these two indications was filed with
the Food and Drug Administration in March of 1996.

Additionally, in a separate program Posicor is
bei ng studied for the use in the treatnent of congestive
heart failure. This 3-year nortality/norbidity study, the
MACH 1 study, is projected to conplete in m d-1998.

Today we w || present data supporting the
efficacy and safety of Posicor for use in the treatnent of
hypertension in chronic stable angi na pectoris.

A conprehensive profile of the drug has been
provided to commttee nenbers prior to today's neeting in
the formof copies of the Cardio-Renal's reviews of the
NDA, along with a summary prepared by the sponsor of the
drug' s toxicol ogy, pharmacol ogy, pharmnmacokinetics, clinical
efficacy, and safety.

Due to tine constraints, the FDA has requested
that we focus our presentation today on the questions
before the commttee. W will, therefore, Iimt our
presentation to a brief review of the efficacy and

tolerability of Posicor in both hypertension and angi na.
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This presentation will be nade by Dr. Isaac Kobrin,
Cinical Research Director. Dr. Kobrin will then focus on
the effect of Posicor on cardiac repolarization. In
conjunction with this presentation, Dr. Jereny Ruskin,
Director of the Cardiac Arrhythm a Service at Massachusetts
General Hospital, will provide an overview of drugs
af fecting cardiac repol ari zation, and Dr. Gordon Tonaselli,
Associ ate Professor of Medicine at Johns Hopkins
University, will present Posicor's el ectrophysiologic
profile. Dr. Kobrin wll then conclude with a clinical
di scussi on of Posicor in cardiac repolarization and a
presentation of safety.

We al so have with us today representatives from
our departnents of toxicol ogy, pharmnacol ogy,
phar macoki netics, clinical research and statistics who wll
assi st in addressing any questions raised by the conmttee.

Due to the specialized nature of sone of the
areas to be discussed today, we are al so acconpani ed by the
foll ow ng consultants who w Il assist in addressing
comm ttee questions and nmay be call ed upon by presenters to
add coment and clarification. They are: Dr. Denis Noble,
Bur don Sander son Professor of Cardi ovascul ar Physi ol ogy,
Uni versity of Oxford, Oxford, England; Dr. M chael

Sangui netti, Professor of Medicine, Division of Cardiology,
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14
University of Utah; Dr. Suzanne Oparil, Professor of
Medi ci ne, University of Alabama at Birm ngham and Dr.
Craig Pratt, Professor of Medicine, Baylor College of
Medi ci ne, Houston, Texas.

| now would Iike to turn the neeting over to
Dr. Kobrin who will begin with an overview of efficacy and
tolerability.

DR. KOBRIN:. M. Chairman, |adies and
gentlenmen, as indicated by M. Lucek and as we were asked
by Dr. Lipicky, we are going to present shortly the
preclinical pharmacol ogy of mbefradil, the efficacy and
tolerability of the drug in the treatnent of hypertension
and chronic stable angina pectoris. This is in order to
have enough tine for presentation and di scussion of the
mai n topic of today, m befradil and cardiac repolarization,
| ooki ng at preclinical and clinical aspects, and then
presenting the safety of the drug.

In the preclinical studies, it was found that
m befradil is a non-dihydropyridi ne cal ci um channel
bl ocker. It blocks both L and T-type cal ci um channel s, and
t he bl ockade of both channels is highly voltage dependent,
and the bl ockade is selective for T-channels. These two
aspects -- the clinical relevance of this is still not

certain.
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In these preclinical studies, it was found that
m befradil is a peripheral and coronary vasodilator. It
has a long duration of action. |Its treatnment is associ ated
with the reduction of heart rate, and there is no negative
inotropismin these preclinical nodels.

In the clinical NDA, we have studied 5, 600
patients and healthy volunteers. O these, 4,279 patients
and healthy volunteers were treated with mbefradil. Today
I will mainly concentrate on those who were treated for
hypertensi on and chronic stable angi na pectoris.

Hal f of the patients were studied in the
States. The nale/female ratio was 2 to 1. 30 percent were
el derly, and about 11 percent were African Anericans.

About 30 percent of the patients were followed for 6 to 12
nont hs, and overall exposure was 1,255 patient-years.

The anti hypertensive efficacy of m befradil was
studied in 10 |large studi es: one open-|label |ong-term
safety, and the others controlled studies. Four were
pl acebo-control | ed, dose-finding studies, and five were
active-controlled studies. In tw of them we inplenented
a random zed w t hdrawal versus placebo for 4 weeks, after
12 weeks of treatnment in order to evaluate tol erance,
rebound, and w thdrawal effects.

Anong the four placebo-controlled studies, one
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was specifically in elderly and one was specifically in
patients who were treated with hydrochl orot hi azi de but
their sitting diastolic blood pressure was not | owered
below 90 mllineters nmercury.

The primary efficacy paraneter in all studies
was sitting diastolic blood pressure at trough in the
intent-to-treat popul ation.

| will mainly concentrate on the results of the
pl acebo-control |l ed studies, and the nain result of the
primary efficacy paranmeter can been seen in the next slide.

Each slide represents the treatnent effect,
pl acebo-corrected, and 95 percent confidence interval.

Wien the line is not crossing the O line, it is
statistically significant with an al pha | evel of |ess than
5 percent.

What we can see is that in each of the four
pl acebo-control | ed studi es, several doses of m befradi
were significantly better than placebo, and there was a
signi ficant dose-response rel ationship across the studies
including the elderly patients and patients on
hydr ochl or ot hi azi de treat nent.

Looki ng at the sane data by dose, we see the
followng. W see the doses on the left side. The 6.25

and 12.5 mlligrans were not different from placebo. W
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17
start seeing sonething with the 25 m|ligram dose.
However, it was not better than placebo in three of the
four studies, including high risk popul ations, elderly
patients and patients on hydrochl orothi azi de treatnent.

A consistent effect can be seen fromthe 50
mlligramonward. The full effect of the drug was achi eved
within 1 to 2 weks of treatnent and it was achieved
gradual | y.

In addition, treatment with m befradil was
associated with a snooth 24-hour bl ood pressure control,
with a trough/peak ratio of nore than 75 percent. This was
al so confirnmed in two studies in which we studied the drug
over 24 hours. One study was in-hospital and one study was
anmbul atory bl ood pressure nonitoring. In both studies,
there was a consistent decrease in blood pressure over the
24 hours, including the norning hours, and this is
consistent with the high bioavailability and the | ong half-
life of the drug.

There was no tol erance during the treatnent
with mbefradil, and the effect of the drug was associ ated
with a dose-rel ated decrease in heart rate.

The antianginal efficacy of mbefradil was
studied in seven |large studies. Five of them were pl acebo-

controlled, two as nonot herapy and three on top of chronic
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antianginal therapy. In tw of them it was beta-bl ocker
treatment. In one of them it was |long-acting nitrates.

In one study, we inplenented a random zed wi t hdrawal peri od
of 4 weeks versus placebo after 12 weeks of treatnent,
again to see if there is any tolerance, rebound, or

wi t hdrawal effects.

The paraneters that were studied in this study
can be seen on this slide. Exercise test paraneters. The
primary paraneter was total exercise duration synptom
limted. And we |ooked at tinme to onset of angina and tine
to onset of 1 mlIlinmeter ST segnent depression during
exerci se.

Two diary paraneters were | ooked at: weekly
angi nal epi sodes and nitroglycerin consunption.

And two paraneters of silent ischema, the
nunber and the duration of silent ischem a, over 48 hours
of Holter nonitoring.

Looking at the primary paraneter of the
exercise test, we can see in the next slide the results by
study. The first two studies were the dose-finding
studi es, and there was a significant dose-response
rel ationship. |In each one of the five studies, m befradi
was significantly better than placebo in prolonging

exercise duration by at | east one of two doses.
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Looking at the sanme results by dose in the next
slide, we can see the following. The 25 mlligram dose was
not better than placebo. The 50 m|ligram dose was
significantly better than placebo in three out of five
studies. It was significantly better than placebo in three
out of three studies, and the 150 m|ligram was not
different fromthe 100 mlligramin prol ongi ng exercise
dur ati on.

Looki ng at the secondary paraneters during
exercise, tinme to onset of angina, we see the sane pattern:
25 no different fromplacebo. In tw out of the five
studies, the 50 mlligramwas better than placebo, and the
100 and 150 m I ligram doses were always better than
pl acebo, and there was no di fference between these two
doses regarding the delay in the tinme to onset of angina.

The objective paraneter anong the three, which
is time to onset of 1 mlIlineter ST segnment depression, can
be seen here. W can see that consistently m befradil was
better than placebo fromthe 50 mlligramonward, and there
was no difference between the 100 and 150 m I ligram doses
with regard to the ability to delay the onset of ischem a
during exerci se.

The diary paraneters can be seen in the next

slide. Now, each study by itself was not powered to | ook
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at these paraneters because nmany patients did not have
angi nal attacks when they entered the studies. There was
no prerequisite to enter the studies having angi nal
attacks. Therefore, we did a pool ed analysis of these
paraneters. It was the five placebo-controlled studies.

The results mmc the results of the exercise
test. Wiat you can see, again the 25 mlligram no
different from placebo, and we see a significant effect
with the 50 mlligram a further effect with 100, and no
di fference between 100 and 150 in reducing the nunber of
angi nal attacks per week in these patients, and the sane
pattern for the decrease in nitroglycerin consunption.

In addition, treatment with m befradil was not
associated wth the devel opnent of tolerance. There was a
dose-rel ated decrease in silent ischema. There was a
dose-rel ated decrease in heart rate, and there was a dose-
rel ated decrease in double product both at rest and during
exerci se.

The tolerability of mbefradil was mainly
eval uated in the placebo-controlled studies. W can see in
the next slide the nost frequent adverse events observed in
t he pl acebo-treated patients and m befradil -treated
patients. Here we see all doses of mbefradil, and here a

nore conservative approach, only the effective doses of
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m befradil.

VWhat we can see, each one of the nost frequent
adverse events, the difference from placebo was rel atively
smal |, and overall the nunber of patients with at |east one
adverse event was 29 percent on the placebo group, 35
percent on the all mbefradil, and 38 percent on the
effective doses.

Looki ng at these adverse events by dose on the
next slide, we | ooked at the placebo subtracted for the
ease of following these results. At the bottom we see the
i nci dence of patients having at |east one adverse event,
and we see that after the 100 m|ligram dose, the incidence
of the difference from placebo was small. W see an
increase in the incidence of adverse events w th higher
doses. When we | ook at the specific adverse events, we can
see that at the 100 mlligram dose, the difference from
pl acebo was relatively small. Only when we got to higher
doses, we can see that there was an increase in dizziness
and | eg edema, and we can see headache wth the 200
m|ligram dose.

Regar di ng dropouts because of adverse events,
we can see the nost frequent dropouts here on this slide.
This is the placebo group, again all doses of mbefradil,

no real difference overall, and the effective doses of
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m befradil. W can see that there was no one specific
reason for dropouts because of adverse events. Maybe the
only one which was different was di zzi ness which was .7
percent conpared to .2 percent.

Looki ng at other adverse events |ike nyocardi al
infarction, it was seen on placebo but not on the effective
doses of mbefradil in the placebo-controlled studies.

Looki ng at the dropouts by dose in the next
slide, placebo subtracted, we can see that after the 100
mlligram dose, the difference from placebo by indication
and overall was small. Only when we go to the higher
doses, we see nore dropouts because of adverse events.

What about treated energent ECG changes, and |
will mainly concentrate on the clinically relevant and the
repol ari zation part will cone |ater on.

You can see on the next slide here the overal
i ncidence was small, so |I'm | ooking here at the whole
dat abase of the hypertension and angina. W can see that
again after the 100 mlIligramdose, if you |look at 2nd
degree AV bl ock, 3rd degree AV bl ock, and sinus node
dysfunction defined as pauses on Holter nonitoring mainly
or brady/tachy arrhythm as, you can see that the incidence
was very small. Only when we go again to the higher doses,

we see an i ncrease.
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I nterestingly, nost of these events were
observed on Holter nonitoring at night, mainly a drop of 1
or 2 beats, and nost of them as | said, were asynptomatic.
The only 3rd degree AV bl ock case was seen at the 150
mlligram which is above the recommended doses of the
drug, and nost of these cases of sinus atrial node
dysfunction were al so seen on Holter nonitoring.

So, if we put all these data together, the
efficacy and the tolerability, what we reconmend is the
followng. The 50 mlligram dose should be the starting
dose for both indications.

The 100 m | ligram dose should be the highest
recomended dose for both indications. This is because in
angi na the 100 and 150 mlligramare equally efficacious.
And in both indications, there is an increase in the
i nci dence of adverse events at doses above 100 m | ligram
and this is especially inportant in hypertensive patients.
W want to keep them conpliant over a |long period of tine
and indeed, up to the 100 mlligramdose, the drug is very
wel | tolerated.

We have done specific studies in elderly
patients, as |'ve shown you, and also in patients with
chronic renal failure, and we have seen no difference with

regard to the pharnmacokinetic characteristics with regard
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to the concentration-effect relationship and with regard to
the efficacy. Therefore, there is no need for dose
adj ustnent in these popul ations: elderly patients and
patients with chronic renal failure.

At this stage, if there are any questions about
the efficacy, tolerability, or any clarifications that you
would like to get, 1'lIl be glad to give to you before we go
to our main topic of today, which is mbefradil in cardiac
repol ari zati on.

DR. MASSI E: Thank you very nuch.

Wiy don't we start with our two reviewers. Dr.
Weber, do you have any questions?

DR. WEBER: Dr. Kobrin, thank you for noving so
qui ckly through the data. | think we all appreciate the
fact that you were so succinct.

But | did just want to know, since |ater on we
may be discussing the relative nerits of different
anti hypertensive treatnents, can you recall what percentage
of patients had their blood pressures controlled on average
on 50 and at 100 mlligrans of m befradil using the usual
criteria of control of getting the diastolic below 90 or a
fall of 10 mllimeters of nmercury? Do you recall that?

DR. KOBRIN: Yes. In general, we did sone kind

of analysis on this aspect, and on the 50 mlligramit was
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about 50 percent and on the 100 mlligramit was 60 to 65
percent, about. But again, this is based on the overal
eval uation across the hypertensi on studies.

DR WEBER: | know also in the interest of tinme
you didn't discuss the conparative studies, and again we
may tal k about that later. It nmay not be necessary. |
noticed that again m befradil beat one or two of the other
cal ci um channel bl ockers, if |I recall correctly, diltiazem
and it was fairly simlar to am odi pi ne.

But in the aml odi pi ne study, do you recall the
percent age of patients who got edema on the two treatnents?
Was there any difference between thenf

DR. KOBRIN: Definitely. |Indeed, the efficacy
part, m befradil versus anl odi pi ne, was the sanme, but there
was a big difference when it conmes to | eg edema. There
were 33 percent of the patients with | eg edenma on
am odi pi ne conpared to 4 percent on m befradil.

The efficacy results of the conparative studies
-- if you would like, we can show it very briefly, if you
would like to see it.

DR. WEBER Wl |, maybe we don't need it now,
M. Chairman. It's nore the side effect story that | was
interested in.

One last thing. It's alittle interesting that
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there's a small reduction in heart rate, dose-dependent,
whi ch obvi ously goes with the pharnmacol ogy of the drugs.
Are there any data in humans concerning whether this drug
has any effect on the circul ati ng catachol am nes or on the
reni n-angi ot ensi n systenf

DR. KOBRIN. W |ooked at this aspect in one
phar macol ogy study in healthy volunteers where we didn't
see a reflex increase in neurohornones.

In the clinical studies, we have |ooked at it
in one study in patients with congestive heart failure
where we didn't see a reflex increase in neurohornones.

But | nust admt that these were not very well-controlled
studies, and in order to | ook at neurohornones, we need to
| ook at a very specialized center to ook into this. But
what we have seen, that there is no reflex increase in
neur ohor nones.

DR. MASSIE: John?

DR. D MARCO Thank you. Mst of my questions
wi || probably cone |ater.

But in looking at the protocols, | noticed that
in the hypertension protocols, you excluded all patients on
antiarrhythmc drugs. Was that present fromthe start of
the studies, or was it only after the changes on the

el ectrocar di ogram wer e not ed?
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DR. KOBRIN: We didn't exclude any patient
because of this repolarization aspect because we were not
aware of any problemw th this regard, and generally when
we excluded patients, for exanple, with atrial fibrillation
or arrhythma, it was because it interferes with the
ability to neasure the bl ood pressure during the eval uation
and it interferes with the objective looking at this
aspect. It was nainly done in the initial studies where we
wanted to eval uate efficacy.

In later studies, like in the safety study,
there was no problemto go into the study w th anything,
and there was no exclusion because of QI interval or any
other things like this.

DR. Di MARCO. Ckay, thank you.

DR. LI NDENFELD: | have a question on the
primary endpoint for the angi na conponent because you gave
what appeared to be nmultiple primary endpoints. According
to the materials | have, | guess the primary endpoint is
total exercise duration. |s that correct?

DR. KOBRIN: That's right, and this was the
only primary paraneter

DR. LI NDENFELD: Ckay. So, synptonms in the ST
depression were not primry endpoints?

DR. KOBRIN. No. It was secondary. Only
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exercise duration was prinmary. Al the rest were secondary
par aneters.

DR. LI NDENFELD: And it's 50 seconds difference
conpared to pl acebo?

DR. KOBRIN:  Wen you | ook at the 100 m | ligram
dose, that's correct.

DR. LIPICKY: Barry, excuse ne. | mght
clarify just a little bit on the basis of the question.

Qur usual notions are that the treatnent of an
antianginal is synptomatic relief and that if one can
exercise longer until they develop angina, that that's a
cl ear denonstration of being able to affect the synptom
but that in addition to being able to show that, there
needs to be able show in that sane patient popul ation that
the drug is also anti-ischemc, if you wll. So, ST
segnents are neasured and tine to ST segnment and stuff |ike
that, but that is always a secondary kind of neasure.

DR. GRINES: Are you going to show us any of
t he active-controlled trials?

DR. KOBRIN. Active-controlled? If you would
i ke, I can show you. In the angina?

DR GRINES: Yes. | don't know what the rest
of the commttee thinks, but it would be helpful to | ook at

t hose.
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DR. KOBRIN: Ckay, if we can see carrousel 3,
slide nunber 20 pl ease.

We conpared m befradil to two other antiangi nal
drugs, to diltiazem sl ow rel ease and to amnl odi pi ne.

On the top part, we see the conparison with
diltiazem sl ow rel ease, and the doses were, one, 90
mlligranms twice a day, 120 mlligrans twi ce a day, and we
used the recommended doses of mbefradil. W can see that
conpared to diltiazem at these doses, there was no
di fference between the two drugs with regard to the three
exerci se test paraneters.

However, when it cones to anl odi pi ne, we can
see that the effect of mbefradil was significantly |arger
than the effect of am odipine at the 10 mlligram dose with
these p levels and treatnent effects, as we can see here.

So, these were the two studi es where we
conpared mi befradil to two other cal cium antagonists for
the treatnment of chronic stable angina pectoris.

DR. MASSI E: Thank you.

Do you have any ot her questions?

DR. KONSTAM Can | just ask about that?

The am odipine in that trial, the schene for
dosing of am odipine -- did it go up to the 10 m|lligram

dose --
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DR. KOBRIN. This was a forced titration study
going to 100 mlligram m befradil versus 10 m I 1ligram of
am odi pi ne.

DR. KONSTAM Al right, so they went to 10
mlligrams of am odi pi ne unless they had an adverse effect
at the | ower dose.

DR. KOBRIN: That's right.

DR. MASSIE: Rob?

DR. CALIFF: | mssed it in your safety
presentation, but could you tell us what the total nunber
of deaths are in all patients treated with m befradi
versus all patients treated with placebo for the entire
progr anf

DR. MASSIE: Let ne just ask, do you plan to
present that information in the second part?

DR. KOBRIN. This will conme in the safety
present ati on.

DR MASSIE: Is it all right if we hold off
until the safety --

DR. CALIFF: That's fine.

And the only other question would be, are there
conparator studies wth beta-bl ockers?

DR. KOBRIN: No, we didn't have conparative

studi es versus beta-bl ockers. W had studies on top of
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bet a- bl ockers, two studi es where we added either m befradi
or placebo on top of beta-bl ockers.

DR. CALIFF. Is that because you woul dn't
intend for this to be used instead of beta-blockers or --

DR. KOBRIN: Excuse nme?

DR. CALIFF: I'mjust trying to understand the
reason why you woul dn't have conparative information

DR. KOBRIN: W just didn't do a study versus
bet a- bl ockers.

DR. LI PICKY: Because we discourage it.

DR. CALIFF: You discourage it.

DR LIPICKY: Yes. Wy do you want it?

DR CALIFF: Wy would | want to know how this
drug conpared w th beta-bl ockers?

DR LI PICKY: Correct.

DR, CALIFF:. It seens fairly obvious.

(Laughter.)

DR LIPICKY: Well, then educate ne.

DR CALIFF: Well, you frequently have to nmake
a choi ce between one formof treatnent or the other. Beta-
bl ockers are the nost commonly used with the | ongest
experience and the best data for overall health effects.

DR LIPICKY: Right. So, let's say that a

bet a- bl ocker increased exerci se duration in the exercise
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tolerance trial by 60 seconds and mi befradil increased it
by 67. What does that tell you?

DR. CALIFF: That woul d say that beta-bl ockers
are probably at |east as good for angi na, and we know about
the other health effects. It would be inportant
i nformati on.

DR LIPICKY: | guess I"'mnot saying it right.
Let nme back off for a second.

In general, for the approval of a new chem cal
entity, the guarantee that is given to the public is that
this drug is not placebo.

Now, when you get to | ooking at conparative
trials, the problens are very difficult, but let nme sort of
make it very global. The worse the trial -- that is, the
| arger the variability and the poorer it's controlled --
the nore likely it is that one is going to get a non-
difference. So, seeing non-differences is not terribly
hel pful .

The second conponent of that is that it isn't
just a dose and what it does, but getting at what dose. In
fact, the problemsort of is not only what dose but what
i nterval between doses and so on and so forth.

So, the ability to interpret a positive

controlled trial, if you would, has a | ot of problens
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associated with it, and we don't encourage it very nuch.

DR. GRINES: But why don't we encourage it? It
seens to ne --

DR LIPICKY: Well, | just thought | said why.
Because we don't know how to interpret it.

DR GRINES: But if you have a drug that has
been shown to save lives or reduce infarction or reduce --

DR. LIPICKY: \Where do you see nortality here?
This is exercise tolerance, synptomatic relief.

DR. GRINES: But ny question is, shouldn't we
conpare it to a proven drug that has those benefits?

DR, LIPICKY: For what benefit should we
conpare it?

DR CALIFF: Wwell, I think the point you're
making -- and | don't want to usurp all the tine here with
this discussion. The point you're nmaking is you're
di scouragi ng conparative trials altogether, and nmy concern
is that to pick a weak conpetitor and do a conparative
trial when there's a stronger conpetitor may be of sone
concern. So, | think if conparative trials are going to be
done, they should be done against the strongest conpetitor
in the field and not the weakest conpetitor.

DR LIPICKY: Well, that's certainly a true

statenment. The problemis to discover the weak and strong.
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How woul d you hierarchialize the antianginal agents? Wich
is the nost effective?

DR. MASSIE: | think that | understand Ray's
point which is, at |least for regulatory reasons, you can't
make a | ot of sense out of those types of trials, nor is
the information required for approval. Rob's point | think
as a clinician that type of information nmay be hel pful even
though it's difficult to interpret with the standards we'd
use for regulatory things.

But | think the reason sone of these
conparative trials are ultimtely done is the consuner
demands them and presumably many physicians will want to
know.

DR. CALIFF. There's only one regul atory nuance
| can think of, and that's to the extent you all ow
conparator trials in |abeling.

DR LIPICKY: Well, very fewtines, and in
general, a conparative claim we require two trials that
find the same thing. |In fact, then the design and the
doses and patient characteristics and sel ection becone very
maj or i ssues because it would be very easy, just for
exanple to give sonething that is intuitively clear, to
conpare a ACE inhibitor to a cal ciumchannel bl ocker in

bl acks. You obviously would find a big difference and cone
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to a different inference if you wanted to draw a concl usi on
about the drug as opposed to the di sease and the
characteristics of the patients who have the di sease. So,
you get into real troubles when you start getting into
t hose conparative situations.

DR. CALIFF: As long as it's clear that the
data on the conparative trials is not going to be used for
us to go in the labeling, then | don't feel the need to
continue the discussion. |If it was going to be a |abeling
i ssue, then --

DR LIPICKY: That is correct. These trials
will get labeling that will say it behaves |ike others.

DR. MASSIE: | think those are very inportant
i ssues, but we'll nove on.

John, did you have any nore comments?

DR D MARCO  No.

DR. LI NDENFELD: | notice sinus bradycardi a was
excluded in every study. |Is that correct?

DR. KOBRIN: Excuse ne?

DR. LI NDENFELD: Sinus bradycardi a was excl uded
in every hypertension and angi na study. |s that correct?

DR. KOBRIN: W excluded only patients who had
a heart rate belowin 55 in nost studies or below 50 in

sone studies.
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DR. LI NDENFELD: And then heart bl ock,
including first degree AV block, that was excl uded.

DR. KOBRIN: First degree AV bl ock was not an
excluded criteria in nost studies.

DR. LI NDENFELD: Well, in sonme of the angina
studi es here, for instance, 14509, first degree AV bl ock
was excl uded.

DR. KOBRIN: That's right.

DR. LI NDENFELD: | just wondered what
per cent age - -

DR. KOBRIN: That's right. In this study we
exclude them but in other studies we did not exclude first
degree AV bl ock. And the overall first degree AV bl ock was
found to be dose-related and the incidence was about 4
percent wwth the 50 mlligramdose and 8 percent with the
100 m I ligram dose.

DR. LI NDENFELD: And in the studies in which
first degree AV bl ock was not excluded, what was the
i nci dence?

DR. KOBRIN: This is the incidence --

DR. LI NDENFELD: O the incidence of second
degree AV bl ock. Do we know that?

DR. KOBRIN:. This is the incidence in the

studi es where it was not excl uded.
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DR. LI NDENFELD: But what about the patients
who al ready had first degree AV bl ock?

DR. KOBRIN: Who already had first degree?

DR. LI NDENFELD: Yes.

DR. KOBRIN. They did not progress into second
degree, if this is the question.

DR. LI NDENFELD: kay. None?

DR. KOBRIN: No, they did not.

DR. LI NDENFELD: Do you know how many patients
t hat was approxi matel y?

DR. KOBRIN.: No, | don't have the nunber.

DR CALIFF: Barry, | have one nore.

DR. MASSIE: Let nme get Marv's.

DR. KONSTAM  You know, I'mjust interested in
driving honme in ny mnd the benefit of the drug over and
above bet a-bl ockers. The one study | guess that |'m nost
interested in is 14446 which showed the clear-cut efficacy
at the 100 m|ligram dose over a beta-blocker. Could you
just spend a mnute and review the specifics of that in
terms of what beta-bl ocker and what dose and how t hat study
was conduct ed?

DR. KOBRIN: If | can see carrousel 3, slide
29, and then I will proceed to 30 and 31 to show this data.

Here we can see the effect of mbefradil on top
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of beta-blockers in the two studies where it was given on
top of beta-blockers. This is the 509 study and this is
the 446. \Wat we see is that the 50 mlligramin both
studies was significantly better than placebo in inproving
exercise duration and further effect with the 100.

And you see here the 446 study that you
mentioned. You see here the ability to delay the onset of
ischema, again the 50 mlligramsignificantly better than
pl acebo in both studies, and the 100 mlligram even further
effect.

Looki ng what bet a-bl ockers we were using, the
next slide, if we can see. You can see here what beta-
bl ockers were used in the two studies and the percentages.
The two studies were done in two different parts of the
world. This study was done in Europe and this study was
done in the States, so there are sone differences with
regard to the use of the different beta-blockers. W can
see the different percentages. Overall across the groups,
it was simlar distribution of the different beta-Dbl ockers.

The next slide, if we can see, we can see the
doses that were used for the different drugs and the
different doses of mbefradil, and we can see that overal
t he use of these drugs was the usual use that we are seeing

on the daily treatnent of patients with angi na pectoris.
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DR. GRINES: Do you have any heart rate
information on these trials? Heart rate before and after
starting --

DR. KOBRIN. Yes. |It's interesting that we
| ooked at the heart rate in these studies on top of beta-
bl ockers as conpared to studies w thout beta-blockers, and
the difference in heart rate was simlar with and w thout
bet a- bl ockers and the anobunt of decrease wth the 50
mlligramwas about 4 beats per mnute -- 4 to 5 -- and
with the 100 mlligramit was about 8 to 10 beats per
m nute further decrease from baseline.

DR. GRINES: So, should we interpret that by
saying that these patients were not adequately beta-
bl ocked?

DR KOBRIN. No. It's hard to say if they were
not. The average heart rate of the patients on the beta-
bl ockers in these two studies was about 60 to 65 beats per
m nute, and the usual heart rate in the other studies was
about 70 to 75 beats per mnute. Sone of themdefinitely
were not conpl etely beta-bl ocked and sone of them were
bet a- bl ocked, but we have to remenber that patients with a
heart rate bel ow 55 were not allowed into these studies.

DR LIPICKY: You may be trying to spin a story

t hat m ght be spinnable, but the intent of these trials is
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to answer the question, does m befradil beat placebo when
there is a background therapy?

These trials were not designed to answer the
question, does m befradil have a bigger effect than a beta-
bl ocker, or does a beta-blocker and m befradil have a
bi gger effect than either a beta-bl ocker alone or
m befradi|l alone? Those would require studies of entirely
di fferent design.

These trials only say that with a background of
anti angi nal therapy m befradil can be differentiated from
pl acebo. And | think if you try to spin a story bigger
than that, | don't think you can.

DR CALIFF: | just had two other areas |
wanted to probe just a little bit.

On the adverse events, dizziness and
hypotension. In terns of the specific cases, | know you've
| ooked at those in detail. Those were not rhythm
di sturbance rel ated, or do you have bl ood pressures to go
with those symptons? Do you have an explanation for the --

DR. KOBRIN: Let ne show you the results that
we' ve seen on the dizziness regarding by dose. |If we can
| ook at carrousel 5, slide nunber 36, we can see what
happened to di zzi ness across the popul ati ons that we have

st udi ed.
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This is the placebo-subtracted incidence of --
we took together dizziness and |ight-headedness to be nore
conservative. W can see that it was, indeed, a dose-
related increase, but again up to the 100 mlligram the
pl acebo-subtracted was | ow. Mst of these cases did not
have any changes in bl ood pressure regarding, for exanple,
hypot ensi on or postural hypotension. This was a conpl aint
that they had, and again the incidence after the highest
recomended dose of the drug, placebo-subtracted, was | ow.

Regar di ng postural hypotension and hypot ensi on
of first-dose effect, we didn't have this problem In
fact, the incidence was sightly higher on placebo as
conpared to mbefradil regarding these two adverse events.

DR. CALIFF: And then the second question is
your reconmendati on about renal dysfunction and age. How
confident are you in your recomendati on that there needs
to be no dose adjustnent?

DR. KOBRIN: |I'mpretty confident because we
did specific studies in these patients, one study that |'ve
shown you, the placebo-controlled study dose-finding in
el derly patients where the dose response and the efficacy
was the sane as in non-elderly. The pharmacoki netic
characteristics were exactly the sanme as in the non-

el derly, and the concentration-effect relationships were
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t he sane.

We had a specific study in patients with
chronic renal failure conplicated by system c hypertension
where we conpared mbefradil to nifedipine slow rel ease,
and in this study the efficacy was simlar to what we have
seen in studies in patients without chronic renal failure.
The concentration-effect relationship was the sane.

And we al so had a pharnmacol ogy study where we
| ooked at pharmacokinetics in patients with renal failure,
and there was no difference when you had renal failure and
when you didn't have renal failure.

DR. MASSIE: Just one followup. | noticed, at
| east in one of your slides, that nost of the people you
defined as elderly were in the 65 to 75 range.

DR. KOBRIN. 65 and higher. W also had about
10 percent of the patients, 75 and higher.

DR. MASSI E: Anpbngst those that went through
t he pharmacokinetic study you just nentioned, how many of
t hose were over 75?

DR. KOBRIN: The elderly pharmacoki netics was
eval uated as popul ation kinetics in the specific study in
the elderly. It was a population kinetic evaluation. If
you would I'i ke, we can show you how it was done, but this

was a special approach. It was not just a pharnacol ogy



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

43
study. It was a popul ation kinetic approach.

DR. MASSIE: Well, maybe the answer |'m | ooking
for is in ternms of your comments about how everything was
identical in the elderly as in younger patients, does that
hold up for the subset of elderly that are over 757

DR. KOBRIN: | think it is. Yes. CQur
phar macoki neticist is saying yes.

DR. MASSIE: So, an 80-year-old is no different
than a 60-year-old or a 40-year-old.

DR. KOBRIN. W didn't |Iook at 6 years ol d.

DR. MASSI E: 60.

DR. KOBRIN:  60.

(Laughter.)

DR KOBRIN. No. As | knowit, and again |'m
| ooki ng at our pharmacokineticist. He is saying that it
was the sane.

DR. MASSIE: Yes. | think that's the way | saw
the data in the book as well.

Al right. Let's nove on to the next.

DR. KOBRIN: During the review --

DR. MASSIE: No. I'msorry. One of our FDA
revi ewers.

DR. CHEN:. Shaw Chen, FDA reviewer. | just

have two qui ck comments.
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First is for angina, the 50 mlligram dose only
wor ks when you have a beta-bl ocker on board. For
nmonot herapy, 50 mlligrans didn't work.

The second coment is | want to al so answer Dr.
Weber's earlier question that for response rate in
hypertension, if you subtract the response to placebo, the
50 mlligramresponse rate is about 20 to 30 percent, and
for 100 mlligranms it's about 40 to 50 percent.

DR. WEBER: That's after placebo subtracted?

DR. CHEN: That's correct.

DR MASSIE: That's a little different fromthe
slides that we saw. Was that al so your reading of the
data, the way Dr. Chen just nentioned?

DR. KOBRIN: You are tal king about the --

DR. MASSIE: In angina, if you didn't have the
bet a- bl ocker background, there was no significant effect of
the 50 mlligram dose?

DR. KOBRIN:. That is correct. 1In the two
studi es where we had nonot herapy, the 50 m|ligram was not
significantly better than placebo. It was significantly
better than placebo as an anti-ischemc effect in these two
studies. Also when we | ooked, as a nonot herapy, when we
conpared the 50 mlligramdose to other conparators, for

exanpl e, as a nonotherapy, it was as effective as 90
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m ||1igram anl odi pi ne as nonot her apy.

Definitely I think that what it shows, that
sone patients will respond to the 50 mlIligram as
nonot her apy on top of what we have seen on pl acebo, and
this is in fact the way the regulation is regarded what
will be the starting dose.

Overall in three out of five studies -- and
i ndeed, these were the three studies on top of background
therapy -- the 50 mlligramwas significantly better than
pl acebo.

DR. MASSIE: Any comments?

(No response.)

DR. MASSIE: Let's nove on.

DR. KOBRIN: During the review of the NDA
studies, it was observed that in one study, in one
treatnment group a slight increase in QIc interval was
observed. Let nme show you where it was seen

What we see here is the placebo-controlled
studi es, the change from baseline in QTc interval and the
95 percent confidence interval. W see the placebo group
the 50 mlligramgroups, 100 m|ligram groups, 150
m|1igram groups.

We can see that up to the 150 mlligramthe

45
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variability and the effects were either simlar, |ower than
baseline, and the only tine that there was an increase in
Qlc was with the 200 m|ligram dose.

Because of this observation, the FDA raised the
concern that this drug m ght be associated with an increase

in Qfc and therefore mght carry with it a proarrhythmc

risk.

W reeval uat ed our whol e dat abase, preclinical
and clinical, in order to look into this issue. W
performed additional studies, preclinical and clinical, in

order to eval uate conprehensively this aspect and see
really if there is any concern.

What we have found and what we are going to
show you in our data, the treatnment with m befradil was not
associated with an increase in QIc. It was associated with
a change in the norphol ogy of the T-U wave, and there was
no evi dence for proarrhythmc risk

However, before | will show you the data
itself, we asked Professor Ruskin to tell us what is really
seen when you give drugs that prolong QI and are associ ated
with arrhythmc effects. This is in order to be able to
put in perspective what we have seen with our drug, and as
you will see later on after this presentation, all the

effects of mbefradil are conpletely different fromthe



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

47
drugs that adversely affect the QI interval. And | would
like Dr. Ruskin to give his presentation

DR. RUSKIN: Thank you, Dr. Kobrin. I
appreci ate the academ c pronoti on.

(Laughter.)

DR. RUSKIN: Dr. Massie, nmenbers of the
commttee, |adies and gentlenen, the purpose of nmy comrents
is to provide a very brief introduction to presentations on
the el ectrophysiologic effects of mbefradil and the
el ectrocardi ographi ¢ changes seen with the drug.

It's well known to everyone that drugs which
are known to cause torsades are generally associated with
prol ongation of the QI interval, and at the cellular |evel,
that these drugs are associated with prolongation of action
potential duration. |In fact, the cardinal feature of drugs
whi ch cause torsades in patients is prolongation of action
potential duration, and this is typically nost marked at
sl ow heart rates.

At the level of the intact heart, this
prol ongati on of action potential duration is associ ated
with prolongation of the effective refractory period in the
ventricle -- and we're tal king here about ventricle as well
-- and at the el ectrocardi ographic level, generally with

prol ongation of the QI interval.
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This effect on action potential duration is
nmedi ated nost commonly by a bl ockade of repol arizing
pot assi um currents, nost comonly IKr, and this can be seen
with a wide range of drugs, including class | and class |11
antiarrhythm c agents, bepridil, erythronycin, terfenadine,
astem zol e, cisapride, and many ot her drugs.

O her mechani sns, including stimnulation of
i nward cal ci um and sodi um currents, have al so been proposed
as potential nechani sns of drug-nedi ated torsades, but it
shoul d be enphasized that all of these nmechanisns are
associ ated with prol ongation of the action potenti al
durati on.

This slide summarizes briefly the effects of
four agents fromdifferent classes that are comonly
associated with the occurrence of torsades in patients with
t hose of m befradil

The point that | want to enphasize is purely
this one, and that is drugs |ike sotalol, terfenadine,
astem zole, bepridil, and all other agents that have been
shown to cause torsades are associated with prol ongati on of
action potential duration in ventricular nuscle. These
drugs may cause early-after depol arizations and pol ynorphic
ventricul ar tachycardia in experinental nodels, but | think

that the critical feature is this el ectrophysiologic
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observati on.

In contrast, mbefradil either has no effect or
shortens action potential duration, and it does this at al
concentrations in all preparations and at all stinulation
frequencies. |In addition, in the nodels that have been
tested, the drug does not cause early-after depol arizations
and has not been shown to cause pol ynorphic ventricul ar
tachycardi a.

This slide summari zes the clinical
el ectrophysiol ogic effects of three agents commonly known
to cause torsades with those of mbefradil in patients
under goi ng el ectrophysiologic testing, and these are
sel ected data points that reflect effects on effective
refractory periods in atrial nuscle and ventricul ar nuscl e.

Notice that quinidine, sotalol, and bepridil,
all associated with torsades, and in keeping with their
effects in prolonging action potential duration, prolong
effective refractory periods in atrial nuscle and in
ventricul ar nmuscle, whereas m befradil, which does not
affect or shorten action potential duration, has no
nmeasur abl e affect on atrial nuscle or ventricul ar nuscle
refractoriness.

This slide conpares the effects of four cal cium

channel bl ocki ng agents on clinical electrophysiologic
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properties also in patients undergoing el ectrophysi ol ogic
studies. Most of these drugs prolong corrected sinus node
recovery time and, not surprisingly, they all prolong
refractoriness within the AV node.

Noti ce, however, that diltiazem verapam |, and
m befradi|l have no effect on refractory periods in atrial
nmuscl e and no effect on refractory periods in ventricular
muscl e, again in keeping with their |ack of effect on
action potential duration, whereas bepridil, a drug known
to prolong action potential duration and known to cause
torsades, increases very significantly refractory periods
in the right atriumand in the right ventricle.

DR. MASSIE: Jereny, | hate to interrupt you,
but I wonder if you could just tell us the doses that were
bei ng used when those things --

DR. RUSKIN. | don't have those at ny
fingertips. What | can tell you is that the doses of
m befradil in this study achieved relatively |ow | evels;
that is, the goal was to achi eve peak | evels conparable to
the 50 and 100 m|ligram doses, and those were not
achieved. They tended to be closer to trough I evels, but
they were at |evels that achieved significant effect,
albeit it small, but significant effect on the AV node.

can't tell you the doses of these other drugs. |'msorry.
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This slide just summarizes for you the fact
that both diltiazem and verapam | in extensive experience
in large nunbers of patients over |ong periods of tinme have
never been shown to cause torsades in the clinical setting.
Bepridil, on the other hand, was well known to cause
t orsades and docunentation of this effect in | arge nunbers
of patients was known quite early on in the devel opnent of
t he drug.

M befradil in a much smaller popul ati on over a
much shorter period of tine has al so never been shown as a
singl e agent to cause torsades. There is one case of
torsades in the angi na database in a patient who was al so
t aki ng ci sapri de.

One final comment about nmechanismand that is
in recent years at least two different ani mal nodels have
suggested that torsades may, under some conditions, be
related to the occurrence of reentry and that this reentry
may be nedi ated by di spersion of refractory periods across
the wall primarily of the left ventricle.

To exam ne this issue, a study in a canine
nodel was perfornmed neasuring the dispersion of nonophasic
action potential durations across the wall of the left
ventricle, and the observations for three drugs are shown

here. Wth sotalol and astem zole a significant increase
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i n dispersion of nonophasic action potential duration was
observed, as was the occurrence of polynorphic ventricul ar
tachycardia in this nodel; whereas, with mbefradil no
change in di spersion was observed and pol ynorphic VT was
not observed.

This is ny last slide and | show it just to
reenphasi ze the cardinal feature of agents which cause
torsades in the clinic and that is prolongation of action
potential duration and in general prolongation of the
effective refractory period both in ventricular nuscle.

It's inportant to keep in mnd that m befradi
does neither of these, and I think that fact is in keeping
with its lack of effect both in the preclinical database
and in the clinical electrophysiologic study, its
simlarity to verapam | and diltiazemwth regard to its
el ectrophysi ol ogic effects as well. These observations
will be inportant as we begin to | ook at the
el ectrocar di ogr aphi ¢ changes, the norphol ogi c changes in
the T-wave and the U-wave that are observed with this drug.

DR KOBRIN. We will continue with the
preclinical data with Dr. Tomaselli.

DR. TOMASELLI: Thank you, Dr. Kobrin, Dr.
Ruski n, and nenbers of the panel.

As has been alluded to already by both Dr.
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Ruskin and Dr. Kobrin, there are norphol ogic changes in the
el ectrocardi ogram observed with m befradil, and the sponsor
has asked nme to sunmarize the preclinical program which was
noti vat ed by these norphol ogi ¢ changes.

The conponents of this programare on this
slide, and they are to study the norphol ogi c changes on the
el ectrocardiogramin experinental aninmals, to study the
effect of mbefradil on cardiac action potentials, and to
also critically exam ne the effect of the drug in ani nmal
nodel s of arrhythm a.

Now, there were three nethodol ogic principles
that were always adhered to in the design of these studies,
and they included the use of up to high doses of the drug,
and in fact inin vitro studies up to cytolytic
concentrations of the drug, the use of high doses of the
drug in vivo up to toxic concentrations, and scrupul ous
attention to the use of the appropriate controls.

This is a slide which shows the
el ectrocar di ographi ¢ changes observed in conscious squirrel
nonkeys after being given a high dose of mbefradil. It
serves to underscore the notivation for the preclinical
program and it illustrates the typical
el ectrocardi ographi c changes seen. They include a

depression in the anplitude of the T-wave, sonetines with a
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notch. This may be the result of an increase in the
anplitude of the U-wave, with the novenent of that wave
closer in the cardiac cycle.

| shoul d enphasi ze that simlar, conparable
supr aphar macol ogi ¢ doses of other cal cium channel bl ockers
i ke verapam | produce nearly identical changes in the
el ectrocar di ogram

Well, in order to try to better understand what
this el ectrocardi ographi c phenonenon neans, m befradil was
studied at the cellular, at the intact heart, and at the
intact animal level, and I'd just like to share that data
wi th you.

First, in terms of the effect of the drug on
the cardiac action potential, w thout exception the drug
produces shortening of the ventricular action potenti al
both in cellular nodels -- and this is again at high doses,
up to cytolytic concentrations of the drug -- in isolated
heart nodels, and in whole ani mal nodels, again up to toxic
concentrations. Toxicity limtations here were generally
due to AV bl ock.

In addition, the drug produced no significant
change in the action potential duration rate relationship.

M befradil was studied specifically in guinea

pig ventricular action potentials and the parent drug and



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

55
eight of its direct nmetabolites produced reversible action
potential shortening, again up to high concentrations of
the drug. This effect occurred pronptly with exposure of
the cells to the conpound, and there was no further change
in either action potential duration or action potenti al
profile wth prol onged application of the drug. Al so
significantly, mbefradil did not antagoni ze the action
potential shortening effect of other cal cium channel
bl ockers.

Let me just show you a few cardiac action
potentials. These are neasured in guinea pig ventricular
myocytes at roomtenperature at a stinmulation frequency of
0.6 hertz, although simlar data have been obtained at 35
degrees Centigrade as well.

M befradil at 10 micronolar. This is a
concentration that's three orders of magnitude greater than
that observed in man -- free plasma concentration than that
observed in man on therapeutic doses. This produces a
fairly substantial action potential shortening of about 50
to 60 percent. This effect of mbefradil is very simlar
to the effect of other calciumchannel blockers in terns of
t he extent of action potential shortening.

Thi s dose-response curve serves to enphasize

that m befradil produces dose-dependent, nonotonic decrease
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in action potential duration at all concentrations studied
with an |1 C50 of approximately 90 nanonolar. The drug was
studied fairly extensively at |ow concentrations in the
pi conol ar and subnanonol ar range, and the drug had no
effect on action potential duration and certainly did not
prol ong action potential duration at these |ow
concentrations.

In addition, a mxture of the drug and its main
nmetabolites in a concentration ratio that was designed to
mmc the concentration ratios of the parent drug and its
nmetabolites in nman at therapeutic concentrations had no
significantly different effect on the action potenti al
duration than the parent drug al one.

This should be held in stark contrast to other
drugs whi ch have been associated with QI prolongation and a
significant incidence of serious ventricular proarrhythm a.
Shown on this slide are quinidine, terfenadine, and
m befradil.

Qui ni di ne at hi gh concentration, 20 m cronol ar,
a dose that is known in vitro to bl ock cal ci um channel s,
produces substantial prolongation of action potenti al
dur ati on.

Ter f enadi ne at nanonol ar concentrati ons does

the sane thing: prolongation of action potential duration.
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In contrast, mbefradil again at al
concentrations, both | ow and high, produces action
potenti al shortening.

Simlarly, in human nyocytes, as illustrated by
this human atrial action potential, again recorded at room
tenperature and simlar stimulation frequency, m befradi
at a concentration of 1 mcronolar depresses the plateau of
the action potential, therefore shortening the action
potential duration at 50 percent repol arization, but not
changi ng the action potential duration at all at 90 percent
repol ari zati on.

Well, the other main conponent that governs how
| ong the action potential is are potassium channels. The
drug was studied in potassiumchannels and the results of
t hose studies are kind of enblematically represented in
this slide which is a bar plot of the effect of m befradi
on one of the major repolarizing potassiumcurrents in the
heart, the delayed rectifier potassiumcurrent, the rapid
conponent of that, the so-called IKr, which genetically is
encoded by a gene call ed HERG

Now, these currents were studied either in
nouse tunor AT-1 cells -- and the 1C50 for these data
points are plotted in the orange bars -- or the block of

t he HERG current expressed in percent of oocytes by 10
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m cronol ar concentrations of each of these drugs is shown
in the yellow bar. The taller the bar, the nore potent the
bl ock. So, again, mbefradil is studied in the context of
a variety of other drugs, some of which have significant
action potential prolongation effects and significant
proarrhythm c potenti al

What | shoul d enphasi ze here is that m befradi
bl ocks these currents wwth an IC50 of .75 mcronolar. This
is 80 times the predicted free plasma concentration of the
drug in patients on therapeutic doses.

Also it's inportant to notice that the effect
of m befradil on these currents is very simlar to other
drugs which we know don't cause torsades, |ike verapaml,
am odi pi ne, propranolol, and captopril

The effect of mbefradil on the action
potential duration-rate relationship is shown on this
slide. These data were perforned at 35 degrees in the
i sol ated rabbit heart. The action potential duration
nmeasured at repol arization over a range of cycle |engths
was studied at two concentrations of mbefradil, and at
both .1 and 1 micronolar there was no significant change in
t he action potential duration at any pacing cycle |ength.
In contrast, quinidine between doses of 1 and 10 m cronvol ar

produced dramatic prolongation of action potential duration
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at all cycle lengths, save for the shortest of cycle
| engt hs.

In addition, the drug was studied in a canine
nodel. This is a cani ne nodel where endocardi al nonophasic
action potentials as well as nonophasic action potentials
across the wall of the heart were neasured, and again at 35
degrees over a range of concentrations of the drug,

m befradi | produces no significant change in the
endocar di al nonophasi c action potential duration. |In
contrast, the d-sotalol and astem zol e produce a dose-
dependent increase in endocardial nonophasic action
potential duration.

Now, as you heard from Dr. Ruskin, prolongation
of the action potential duration may not be sufficient to
produce a repol arization-induced abnormal arrhythma |ike
t orsades de pointes, and probably dispersion is an
I mportant conponent.

In fact, in this nodel the sponsor has been
able to neasure the dispersion across the left ventricul ar
wal | of these dogs, again over the sane drug concentration
range, and what is seen is that m befradil produces very
l[ittle change in the dispersion of action potenti al
duration. This is neasured as the maxi mal m nus the

m ni mal action potential duration at four sites measured
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across the left ventricular wall.

In contrast, both sotalol and astem zole, both
of which produce torsades de pointes, produced dramatic
i ncreases in dispersion of repolarization.

Well, this drug has been studi ed extensively in
in vivo arrhythm a nodels. In 13 nodels of cardiac
ischema, mbefradil prevents serious ventricular
arrhythmas in a manner that's very simlar to other
cal ci um channel antagoni sts.

In a cani ne nodel of programred el ectri cal
stimul ation induced arrhythma, not surprisingly the drug
s inactive.

The drug has al so been studied in three in vivo
nodel s of torsades de pointes, and |I should point out that
drugs which prolong the QI interval and have a tendency to
produce pol ynorphic VI, or torsades de pointes, wll
general ly produce that arrhythmia in one or nore of these
nodel s.

The effect of mbefradil in a cesiumchloride
cani ne nodel is shown on this slide, and it really is
representative of all three nodels studied. So, let ne
share the data here wth you for just a nonent.

M befradil at 30 m crograns per kil ogram per

m nute reduces the induces the incidence of ventricul ar
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bigemny. It reduces the incidence of sustained
ventricular tachycardia, and it doesn't affect the
i nci dence of non-sustained VI. But inportantly, no ani mal
in this study devel oped pol ynorphic VT or ventricul ar
fibrillation.

Again, this is in contrast to sotal ol which
seens to prevent the less serious of the ventricul ar
arrhythm as, but results in an increase in all three of the
nore serious arrhythm as induced in this nodel.

In the rabbit torsades nodel, described by
Carl sson and coworkers, sotal ol produces torsades de
poi ntes, or polynorphic VT, in roughly half of the aninmals.
Wien the aninmal is treated wwth mbefradil, that conpletely
elimnates the incidence of torsades in this particular
nodel .

Finally, there's a canine bradycardi a nodel of
torsades de pointes that was studied. Again, drugs that
have clinically been associated with torsades, or
pol ynor phic VT, in over 50 percent of aninals produce
torsades in this animal nodel, and again m befradil appears
to be in this nodel conpletely protective.

Well, I'd just like to close by summari zing the
effect of mbefradil on cardiac repolarization, and | think

this can be summari zed in three short comments.
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First, like in humans at high dose, there are
certainly T-U norphol ogi c changes which are observed with
m befradil. These are not unlike the changes observed with
verapam | and diltiazem

Uniformy this drug either, at |ow dose, has no
effect on action potential duration or reduces the action
potential duration, again an effect that is very simlar to
ot her cal ci um channel antagoni sts.

| mportantly, mbefradil either results in no
change or a decreased incidence of torsades de pointes in
rel evant ani mal nodels of this arrhythm a.

Now, the nechani sm by which these T-U
nmor phol ogi ¢ changes is produced is really unknown and is
probably nultifactorial, although the action potenti al
changes that are observed with m befradil are not
i nconsistent with the T-U norphol ogi c changes seen on the
el ectrocardi ogram Professor Denis Noble's group has done
an el egant conputer sinulation to denonstrate that for us,
and later in the presentation, if the panel so desires,
t hat data can be shown.

Thank you.

DR. KOBRIN: So, as we have seen fromthe
preclinical studies, mbefradil is associated wth a

decrease in the nyocardial action potential. There are
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nor phol ogi cal changes which are simlar to those seen with
verapam |, and there is no evidence for proarrhythmc
effects.

We collected a ot of ECGs from patients
treated with mbefradil. W reviewed the whol e database to
see what is going on in the human dat abase, and what we
have seen is the follow ng.

W have seen that there are two processes:
one, a decrease in QIc interval, and the other one is the
dose-rel ated increase in the incidence of T-U norphol ogi cal
changes.

Now, the incidence of these norphol ogi cal
changes was | ow at the reconmmended doses, and it was easy
to nmeasure the QIc by the ECG machi ne and by hunmans.

I ndeed, at this level of doses, there was no concentration-
related increase in QIfc, and I will show you data about it.
In fact, there was a decrease in nean QIc interval at the
recommended doses, and | will show you the data about this
phenonenon.

At suprat herapeutic doses, there was an
i ncreased incidence of norphol ogi cal changes that
interfered with the ability of the ECG and human to neasure
the QT interval resulting in an apparent increase in QIc

interval. As you will see, these simlar norphol ogi cal
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changes were seen with verapam | and diltiazem

Now, before we show you the data with the
recomended doses, |et nme show you what do we nean by
nor phol ogi cal changes in the human el ectrocardi ogramin
order that we will see things in the sanme way.

On this sketch we see the nornma
el ectrocardi ogram where we can neasure clearly the QI, and
if there is a U-.wave, the QU. If there is a norphol ogical
change -- and generally we will see a decrease in the
anplitude of the T, an increase in the anplitude of the U
and sonetines an increase in the T-U junction -- we can see
di fferent kinds of ways of T-U patterns which m ght result
in measurenent of QU instead of QI. W can al ways see the
transition between the T and the U.

Now, let's |ook at specific el ectrocardiograns
and see what we are tal king about. This is one case of
m befradil-treated patients where we can see the baseline
on L2 and on V3. W can clearly see a snall U wave at
baseline. W can see that the QI can be neasured clearly
on both places, and this is ECG reading QI interval.

Al treatnment at week 1 with the 200 mlligram
dose which is twi ce the highest recommended dose of the
drug. W see this norphol ogi cal change. There is a

flattening of the T at week 1 and at week 4, and we can see
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the T and the U. In fact, if we look at the QU from
baseline to end of treatnent, despite the decrease in heart
rate, the difference stays the sane. 1In fact, the QJ
decreased. And we can see that the tip of the T-wave did
not change. The ECG machine couldn't read the |linb | eads
and it couldn't know what to do with the precordial |eads.

Anot her case we can see here. The sane thing.
W can see a small U wave at baseline at V2 and V5. W can
see that at week 1 there was a rising U-wave here and here.
Interestingly enough, at week 4 the changes al nost
di sappear. So, these are changes that conme and go, and we
can see again if we neasured the QU interval, we wll see
that despite the |large decrease in heart rate, the change
was small, indicating that the QJc in fact decreased.

Now, when we saw t hese changes with these
doses, we said, well, is this unique to mbefradil? And we
deci ded to | ook what happens with verapam | and diltiazem
in healthy volunteers, and we picked these drugs because
t hey are cal ci um antagoni sts and because we know t hat they
are not proarrhytmc drugs. Let nme show you what we have
seen.

This is one case on verapam | and we see this
was treated with 240 mlligrans 3 tinmes a day. W can see

the baseline. W can see how the T-wave di sappeared at day
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7, and at day 9 we get a kind of a T-U conplex. This is
very clear what we see here with verapam|.

I n anot her case where we gave verapam| tw ce
recomended doses, the sane as we gave mbefradil twce
recomended doses, this is what you get. Baseline, day 9,
and day 14. Definitely the machi ne doesn't know how to
deal with these. It reads it as a long Qlc. |If we | ook at
this, we have the T and the U we have the T and the U, and
this is the T-U conpl ex. These changes are simlar to what
we have seen with mbefradil at twi ce the recommended doses
of the drug.

What about diltiazen? This is one case of
diltiazem given at the beginning at 360 mlligranms once a
day, and we can see that the T-wave di sappeared al nost,
flattened. Wen we | ook at the strip conparing baseline
and 360 mlligrans three tines a day, we can see the rising
U-wave, the nerge of the T and the U, and the T-U conpl ex
with diltiazem

We can see another case. The sane thing,
giving 360 mlligranms three tinmes a day. The T-wave
di sappeared and we see the T-U conplex as conpared to
baseline. W can see if one would neasure here QU or QT,
it's very difficult to find where it is. But if you

conpare QI to QU, you mght find out that there is an
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increase in QI, but in fact it's an apparent increase in
QI. It's not a real one because we conpare here QI with
QJ, and we see that here we hardly see any difference
between the T and the U wave when we give diltiazem
treat nent.

So, definitely what we see here with
m befradil, verapam |, and diltiazem norphol ogi cal changes
of the T-U wave which are simlar which may result in an
apparent increase in QIc at high doses. |'m saying
apparent. Let nme give you just one exanple what do | nean.

We treated 6 healthy volunteers with 250
mlligrams of mbefradil, which is two and a half tinmes the
recomended doses. In all 6 healthy volunteers, we had U
wave at baseline. Let ne follow this slide.

This is the baseline of these 6 healthy
volunteers. This was the QIc and this is the Q. W had
a very clear U-wave in all 6 healthy vol unteers.

On active treatnent, there were changes in
nmor phol ogi cal change and the QU was this, and overall a
decrease from 571 to 550.

Now, in two cases one could not neasure the Qr
because of this norphol ogical change. Now, if we wll
replace the QI by QU, one woul d get an apparent increase in

Qlc from362 to 433. If one would take only the four cases
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where we can neasure the QI, there was no change or even a
decr ease.

This is what we nean by apparent increase in
QTfc and this is what happened at the 200 m | ligram dose.

Now, we spent many hours | ooking at these ECGs
together wwth Dr. Lipicky, and at this nmonent | would |ike
to ask Dr. Lipicky to share with us what we have seen
t oget her.

DR. RAEHL: One quick question. Was that |ast
study a chronic dose or a single dose?

DR. KOBRIN. This one? Once a day, 250
mlligrams once a day.

DR, LIPICKY: How many weeks?

DR KOBRIN. It was between 10 days -- you're
tal king about the mbefradil, the apparent increase? It
was between 10 days to 24 days, the length of the
treat nent.

DR LIPICKY: [If you could put the FDA
carrousel in and go to slide 29.

So, indeed, we |ooked at cardiograns, and we
did the usual things: neasured the PR, the QI, the QJ, and
sort of general norphology. | think that there were
sonmet hing on the order of 120 cardi ograns or sonething that

cane, and after having gone through only 38 of them I
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deci ded that there was no further utility in our |ooking at
t hem t oget her.

So, what | want to do is to show you part of
what was seen and what is hard to do and what | was trying
to do when | ooking at these cardiograns is to give the
CGestalt of what you see because whenever you sel ect
patients, you can clearly select what you want to see and
it can look like a pretty good story. | want to say that |
may not be able to do that because it's hard to do. \What |
want to nmake clear is that this is sort of typical, if you
woul d, and it isn't highly sel ected.

So, what's shown on this graph is the 6 nornal
vol unteers that were just alluded to who received 250
mlligrans. There will be two other slides that are |ike
this where each bar or big bar is a patient, and within
each patient is a neasurenent of QI, the sort of pale thing
in green, and a neasurenent of QU, the pink and yell ow,
before and after drug that was adm nistered once a day for
several days at |l east and oftentines for as long as 4
weeks.

What you generally see in this set of
cardiograns is that where you can neasure a QJ or a QI,
before and after treatnment, there is no change.

This is a set of patients who got to be | ooked
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at because they appeared in a table in one of our reviews
as having qualified as being picked on the basis of a QIc
greater than 500 mlliseconds or a change that was | onger
than 80 m | liseconds.

There were 3 subjects that had no U - wave at
baseline. There were -- | can't count the nunber of bars
-- this nunber of subjects that had no baseline U but had a
U on therapy, this that had a U at baseline but no U on
t herapy, and this nunber of patients that had U s both at
basel i ne and on therapy.

Where there were U s present, the QI was
estimated as best as you could and obviously w th great
error, but if you pay attention to the gray versus green
and pink versus yellow, what you see is there was no
i nterval change.

| point out that the doses here are anything
from50 to 200. So, these changes, although they are nost
readily noticeabl e at high doses, do not depend on high
doses being present. This is a continuous relationshinp.

It just is nore easy to see as the dose increases.

This is a group of patients in the hypertension
study that were in the 200 mlligramarm and you see it's
the sane pattern. Sonetines there were U s, sonetines

there weren't Us, and so on and so forth, but where you
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just l ook across the bars, if anything there was a decrease
in interval.

So, if the statenent that no increase in
interval occurs, | concur. That sonethi ng happens between
the S-wave and the P-wave as a function of the dose of
m befradil, however, is also equally clear

Now, my credibility is probably in question
because | called this a U  How could you see so many U s?
People don't have Us. Right? So, this is a patient and |
called this a Uand this a U at baseline in a precordi al
lead. Keep that inage in mnd and forget it for the
nonent .

I f you |l ook at that sane patient at baseline
and at week 4 in a linb lead, there isn't any question that
the QT got longer. But if you look in the |linb |ead,
here's that Ul called, and clearly the longer QI is a
function of there being a U present. So, where you | ook on
t he cardi ogram makes you draw a different conclusion, and
if this is not a long QI because there is a U you know
t hat because you see it sonewhere el se.

And this is another U at baseline, and it's the
same phenonenon. If you ook in the linb lead, |I've never
seen a long Qr if that isn't a long QI, but in the

precordi al |ead, you clearly see the Ugrowing and the T
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getting smaller and then finally ending up with a very | ong
Qr.

And the sanme in another one so that once again
|l ooking in the linb leads, that is a long QI, but if you
| ook in the precordial |eads, you see that there's
sonet hi ng goi ng on.

So, in summary, |'mconfortable making the
decl aration that there are no changes in intervals. | want
to | eave that, though, with the question of whether one
knows that it is the intervals that matter and not whet her
what is happening during the SP is inportant.

DR. KOBRIN: Now that we have seen what is
happening with the supratherapeutic doses, |let ne show you
what is happening wth the recommended doses of m befradil.

W | ooked at the change from baseline in Qlc
interval at each study of the placebo-controlled studies.
We can see here placebo in blue, 50 mlligranms m befradi
in green, across the studies, and in each study the change
frombaseline in QIc interval was either simlar to placebo
or there was a |larger decrease in QIfc interval. And the
overall effect fromall these studies, no change in the
pl acebo group and a decrease in mbefradil group with the
50 mlligramdose, a decrease in the nean change from

baseline in QIc interval
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Wth the 100 m|ligram dose, we have seen the
sane thing by study. 1In the placebo-controlled studies,
each dose versus its relevant placebo, we can see across
the studies and the overall effect. In the placebo, no
change as expected. 1In the treatnment group, a decrease in
mean change from baseline in QTc interval

W | ooked at high risk popul ations, patients on
chronic diuretic treatnment, elderly patients, patients with
i schem c heart disease, patients with congestive heart
failure, patients with congestive heart failure on chronic
furosem de treatnment, with the recommended doses, and we
can see the sane picture: a decrease conpared to placebo
in blue in each study with the 50 and 100 m | 1i gram doses
when it conmes to the QIc interval

W wanted to see what is the relationship
bet ween baseline QIc and the change from baseline in QTc.
We can see it in the next slide. W see if the patient had
basel i ne QIc between 400 to 450, 450 to 500, 500 to 600,
and we can see if we go across the doses, the recommended
doses, and even the supratherapeutic doses, the higher the
basel ine QTc, the larger the decrease in nmean change from
baseline in QIc and the overall effect.

We see that we had about 430 patients with a

relatively long QTc at baseline. W did not exclude any
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patients with | ong QIc because we were not aware of any
problemw th this issue.

The next step that we did -- and we know, by
the way, that with drugs that adversely affect QIc, there
is a very clear dose-related increase in QIc interval. W
don't see it wth m befradil

We | ooked at concentration effect. W see here
the results in the three hypertension studies. W see the
concentrations and the change from baseline in QIc. The
blue line is the O line, and the red line is the snooth
observation line. W can see that it goes along the 0O
[ine.

I f we ook at high risk popul ati ons, congestive
heart failure patients with the recommended doses, you can
see the O line and the snooth observation Iine. Definitely
when we go to high concentrations, you don't see a
concentration of points at the high levels. Even if we
| ook at patients with congestive heart failure on
furosem de treatnment, in fact there is a tendency to
decr ease.

When you have a drug that adversely affects the
Qlc, this is what you see. This is sotalol. You don't see
it with mbefradil with this aspect.

The next thing that we did, we had an



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

75
el ectrophysi ol ogy study that we did early in our program
mainly to | ook at the AV node, but we | ooked of course, now
that we had this issue, at other paraneters.

Now, in this study we wanted to reach by
i nfusion concentration levels that are at peak or at | east
at trough based on what we know that are the concentrations
of the drug in the plasma. This is after chronic
adm nistration of 50 mlligramor 100 mlligram \What we
reached are these concentrations which are above the trough
| evel s but bel ow t he peak | evels.

This was a |large study relatively. 71 patients
were random zed to receive either placebo, the dose 1 which
is the 50 mlligram and dose 2 which is the 100 mlligram
We see the reasons for el ectrophysiology. Mst of them
wer e because of rhythm di sorder or post-radiofrequency
abl ation. The baseline characteristics were the sane in
the three groups.

The paraneters that we | ooked at were sinus
node function, the AV node function, and al so bel ow t he AV
node function. The only significant changes that we have
seen were as expect ed.

We had a slight increase in the corrected sinus
node recovery tinme with the 100 mlligram dose that al nost

reached statistical level, .053. There was a significant
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increase of AH interval at the 100 mlligram dose, and the
Wenckebach point with the 50 and 100. There was no change
in the effective refractory period of the atrium There
was no change in the ventricular effective refractory
period, and there was no change in H/. As we have seen
fromDr. Ruskin, drugs that adversely affect the action
potential, there is an increase in the refractory period of
the atrium the ventricle, and the HV.

What we see here is what one woul d expect to
see with drugs like verapam | and diltiazem |It's not
different, and it's consistent with the fact that the drug
does not prolong action potential. 1In fact, it |lowers the
action potential, and this is why we see only the effects
on the sinus node and the AV node.

Fromthis point | would Iike to nove to the
safety of this drug.

Yes?

DR. MOYE: Just one question. | appreciate the
i nportance of the information you provi ded about
rel ati onshi ps between changes in QIc and in different high
ri sk popul ations. But given the revelation that we have
between Dr. Lipicky and yourself that what's going on is
not perhaps QI but sonething else |like U waves, isn't it

al so inportant to | ook at sonething |ike the incidence of
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new U-waves wi th therapy?

DR. KOBRIN: Yes, | agree. W |ooked at the
i nci dence of these T-U norphol ogi cal changes, what is
happening. |In order to do this, we collected the ECGs from
t he upper quartile of QIc at end of treatnent, which is a
relatively conservative way, to see what is the incidence
of these changes.

We found that the incidence was 1 percent at
the 50 mlligram dose, 4 percent at the 100 m | ligram dose,
12 percent at the 150 mlligram dose, and 30 percent at the
200 mlligramdose. So, it was clearly dose-rel ated,
rarely seen at the recommended doses, higher at the higher
doses. This is why these norphol ogi cal changes affected
the QI in such a way that we had an apparent increase in
Qrlc.

In order to see if there is any clinical
rel evance to these U-waves, | think that the nost inportant
thing is to |look at events of the safety database, and this
is why we | ooked at these events which represent arrhythmc
and potentially arrhythm c events.

DR. MOYE: Just one brief question. Excuse ne.

DR KOBRI N  Yes.

DR. MOYE: Wy did you | ook at the upper

quartile of QIc?
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DR. KOBRIN: W were unable to collect
everything, so in order to be on the conservative side --
and we know t hat these norphol ogi cal changes cause an
apparent increase in QIc -- we said we wll collect all the
upper quartile because if there are norphol ogi cal changes,
this is where we will find them Therefore, the incidences
that we have seen, | think it's conservative. |If you would
| ook at the whol e database, we m ght see | ower incidences.

So, |looking at the safety, we concentrated on
this event. This is because we know that it's so difficult
to see torsades, to see ventricular arrhythm as, and the
only way sonetines to identify it is by |ooking at these
events.

Looking first at syncope in the controlled
studies, in the hypertension placebo-controlled, angina
pl acebo-controll ed, both indications placebo-controll ed,
and in the conparative studies, what we can clearly see,
that in the hypertension the incidence of syncope was
hi gher on pl acebo than on m befradil. Simlar in angina.
Overall in both indications, nore on placebo. 1In the
conparative studies, simlar incidence. Definitely we
don't see an increased incidence of syncope which m ght be
a signal that sonething is going on.

Looki ng at high risk popul ations for syncope,
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wonen and el derly, what we have seen -- and here in the
mddle is mbefradil on the angi na hypertensi on dat abase,
and we see that in wonen the incidence was | ower than nen
for syncope, and in elderly lower than in non-elderly. On
pl acebo and on conparator, we have seen what one would
expect, a slightly higher incidence. W haven't see it
here in mbefradil in these high risk popul ations.

Ventricul ar tachycardia events we have seen in
five cases: 1 out of 183 on am odipine, 1 out of 295 on
pl acebo, and 3 out of 3,430 patients on mbefradil. Let ne
tell you a few details about these three cases.

One case was an asynptomatic event observed on
telemetry after stopping atenolol. This is in the 446
study, and this was a preplanned hospitalization.

One patient was di agnosed as having primary
prol onged QT syndronme. He was hospitalized because of
syncope, and 5 days after stopping all treatnment on
programed stinul ation, they were able to induce non-
sustained VI. It was decided to inplant a defibrillator in
this patient and since the defibrillator was inplanted, it
went off 11 tines.

The third patient was the only patient where we
have seen torsades. This was a patient with a history of

long QI, a famly history of sudden death at young age,
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nmot her and grandnother. This patient during the study was
put on cisapride treatnent, and we know that cisapride can
prol ong QI and cause torsades and mbefradil itself can
interfere with the netabolismof cisapride and cause an
increase in cisapride concentration. W think that this
event occurred because of cisapride.

So, if we |ook at the syncope events and the VT
events overall in the controlled studies, we can see that
there was definitely no signal there was increase in
syncope or increase in VI anong the patients treated with
m befradil.

What about death? Sudden death we have seen in
t he angi na/ hypertensi on program one case. |If we | ook
specifically into this case on this slide, what we can see,
this was a 70-year-old black nmale treated with m befradi
50 mlligram and the event occurred on the day 302 of
treatment. Potassiumlevel during the treatnment did not
change. The patient was on potassium chloride during
treatment. We can see here the QIc during the treatnent
whi ch did not change, and there were no events during this
study in this patient.

Overall when we | ook at the death rate on the
m befradil program we have seen the foll ow ng.

In the placebo-controlled studies, there was
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one death. It occurred in an elderly woman, 92-year-old,
in an el derly hone because of nesenteric thronbosis, and
she was treated with 12.5 mlligramof mbefradil which is
a noneffective dose.

There was one death on the conparator and one
death on m befradil in the active-controlled studies.

So, overall in the controlled studies 1 out of
1,000 on placebo or conparator and 2 out of 2,000 on
m befradil .

In the long-termsafety studies, there were no
deaths in the hypertension. There were four deaths in the
angina. One of themwas the sudden death that |'ve told
you before after 300 days of treatnment. And these deaths
were not unexpected in this patient popul ation, and overal
this was the event rate for both indications in the open-
| abel st udi es.

M befradil, as you heard, is being devel oped
for the treatnment of congestive heart failure. This is
bei ng done in the MACH 1 study which is a nortality
assessnment in patients with congestive heart failure. This
is an event-driven study that will be stopped after 369
deat hs.

The pilot study was finished when this study

was running. The pilot study was designed to | ook at signs
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and synptons of congestive heart failure. Wen this study
was finished, what we have seen, that there were 6 deaths
on the mbefradil-treated patients. W |ooked at each case
specifically to see if there were any specific events,
change in QIc, norphol ogi cal changes, potassi um changes.

We couldn't find any |ink between the deaths and
m befradil .

However, we infornmed the Safety Commttee of
MACH 1 about this finding. W inforned the Safety
Commttee of MACH 1 about the T-U norphol ogi cal changes,
telling themthat the FDA rai sed a safety concern regarding
arrhythm c potential of the drug, and they were asked to
| ook into this specific issue when they did their third
interimanalysis, and the results of it were recently
communi cated to the sponsor

At this stage, 2,400 patients were random zed
in the study; the nean foll ow up, 304 days; 268 deaths,
anong these, 142 sudden deat hs based on Physical Event
Comm ttee evaluation. The Safety Commttee, after being
told about the pilot study, about the T-U norphol ogi cal
changes, and the concern of the FDA, infornmed us that the
study shoul d conti nue.

In addition, we have 4,700 patients since our

clinical cutoff, 50 percent on mbefradil. On this
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dat abase, we have five deaths. Only one of themwas an
unwi t nessed death in nursing hone 13 days after abdom nal
surgery for liver nmass.

So, in fact, |adies and gentl enen, we have
| ooked at the angi na/ hypertensi on dat abase, which is about
3,500 patients, the MACH 1 database, which is 2,400
patients, half of which on mbefradil 100 mlligram W
have the phase |1 b database, which again 4,700 patients,
half of the patients on mbefradil. And there is no signal
that there is arrhythmc or potentially arrhythmc risk
with the drug.

In summary, treatnent with mbefradil or the
presence of mbefradil is associated with a decrease in the
myocardi al action potential, and this is very inportant in
our m nd because drugs that adversely affect
repol ari zation, prolong action potential.

At the recommended doses, the QIc interval is
decreased, including in high risk popul ati ons.

There is a dose-related increased incidence of
T- U nor phol ogi cal changes. As a result of these
nor phol ogi cal changes, we have this apparent increase at
the 200 m|ligramdose, which is tw ce recommended doses of
t he drug.

Sim | ar norphol ogi cal changes were seen with
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verapam | and diltiazem and again, as was nentioned by Dr.
Tonmasel I i, these norphol ogi cal changes are consistent with
the decrease in the action potential. |If you wll be
interested later on, we will be able to show you why it is
consistent with a decrease in the action potential.

In the preclinical studies, |ooking at all the
nodel s of torsades, no evidence of proarrhythmc effect.

And in the clinical databases that we have
seen, no evidence for arrhythmc or potentially arrhythmc
events, including high risk popul ations.

In conclusion, mbefradil is an effective
anti hypertensive, antianginal, and anti-ischem c conpound.
At its recommended doses, it is very well tolerated.
Treatment with mbefradil is not associated with an
increase in QIc, and there is no evidence that the observed
changes in T-U norphol ogy observed with m befradil -- and
as we have seen with verapam | and diltiazem-- is
clinically rel evant.

Wth this, we conclude our presentation, and
we'll be ready to answer your questions.

DR. MASSIE: Thank you very nuch.

Way don't we finish up our discussion here on
your recomrendati ons before we take a break?

Ray?
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DR. LIPICKY: Can | ask a couple of questions?
When m befradil is given, what is its volune of
di stribution?

DR. KOBRIN: 200 liters.

DR LIPICKY: 200 liters. So, it's not limted
to the extracel | ul ar space.

DR. KOBRIN: That is correct.

DR. LIPICKY: Do you know what the
concentrations of mbefradil or its netabolites are
intracel lularly?

DR. KOBRIN: Do you know? No.

DR, LIPICKY: No. Good. | didn't think you
di d.

(Laughter.)

DR LIPICKY: The in vitro el ectrophysiol ogy
studies were all intact cells? Yes, that is correct.

So, they were short-term short duration. They
were | ess than a day.

DR. ERTEL: They were |l ess than a day.

DR LIPICKY: Ckay.

DR. MASSIE: Can you pl ease use the m crophone,
both of you?

DR LIPICKY: |'msorry.

DR ERTEL: I"'mEric Ertel, Cellular
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El ect r ophysi ol ogi st.

DR. LIPICKY: So, it was |less than a day.

Clearly what you were studying were the effects
of the drug when it was exposed to the external surface of
t he nmenbr ane.

DR. ERTEL: That is correct essentially, yes.

DR LIPICKY: And is there reason to believe
that drug effects may not be the sane when they are given
outside to the external surface of the nenbrane versus
inside to the internal surface of the nenbrane?

DR. ERTEL: There is no specific reason to
bel i eve so, no.
LI PI CKY: Well, how about TEA?
ERTEL: M befradil specifically --

LI PICKY: Well, but the reason --

3 3 33

ERTEL: There are plenty of exanples of
drugs which --

DR LIPICKY: There are nmany exanpl es of drugs
that when externally applied do not behave the sane
qualitatively as when internally applied.

DR. ERTEL: That's right.

DR, LIPICKY: So, although the data that you
show is very interesting, it has a hole init.

DR. CLQOZEL: | think that when you give very
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hi gh doses of a drug and you wait a certain tinm -- it's
true for every drug -- there is going to have a certain --
because the drug is lipophylic, it is going to have a
certain penetration. It's going to wrk. |If you give
order of magnitude -- and this is why we went two doses,
very high, not to mss an effect.

So, | think that for the in vitro experinents,
I think by giving very high doses, we can conpensate for
any change that a little part of the drug would penetrate.

DR LIPICKY: Al right.

Then | guess the second question is that there
IS no question in your mnd that this has the ability to
bl ock | Kr.

DR. KOBRIN: Maybe Dr. Tomaselli would like to
answer this.

DR. TOVASELLI: There is no question that this
drug has the ability to block IKr, as does verapam |, as
does --

DR LIPICKY: No, no. That's okay. I
under st and.

(Laughter.)

DR. TOVASELLI: Can | make one other coment
about | Kr bl ock?

First, the systemthat was studied was either
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nmouse tunor cells or the channel expressed in frog eggs.
You need to be very careful about extrapolating that data
to the native channel in the native cell. | think the
bottomline is that regardl ess of the concentration or the
duration of exposure, there is no prolongation of action
potential duration enblenmatic of IKr block.

DR LIPICKY: R ght, okay. How do you explain
that? That nystifies me. Since clearly blockade of IKr
can affect the duration of an action potential and you have
a conpound that has the ability to block I Kr and you went
over three orders of magnitude concentration change, how do
you account for the observation?

DR. KOBRIN: Dr. Sanguinetti maybe can answer
t his.

DR. SANGUI NETTI: It's al so bl ocking cal cium
current at these concentrations. |In fact, due to the
vol t age- dependent bl ock of calciumcurrent, the I1C50 is
actually much lower for calciumcurrent than it is for IKr,
and that's the nost inportant point here.

DR. KOBRIN: The nost inportant thing in fact
is the fact that it |lowers the action potential, the bottom
[ine.

DR. SANGUI NETTI: Well, yes. |'mtalking about

in terms of conparing |IKr and L-type cal ci um channel bl ock.
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But the nost inportant thing is certainly that it shortens
action potential, never prolongs.

DR. LIPICKY: So, what you're saying is the
| C50 for cal ciumchannel block is much | ower than that for
| Kr bl ock.

DR. SANGUI NETTI: Yes, if you consider the
vol t age dependence of bl ock of L-type cal ci um channels,
that's correct.

DR, LIPICKY: But shouldn't at sone point
things reverse? | nean, sooner or later you're going to
have all of the cal ci um bl ocked, and then you're going to
start seeing the IKr influence. It ought to get |onger
somewher e

DR. SANGUI NETTI: Right, and in fact that
experi ment was done on action potentials where |I think --

DR, LIPICKY: Well, but all you' ve shown us is
that it shortens.

DR. SANGUI NETTI: No, but in the presence of --

DR LIPICKY: It's biphasic. 1t has sone --
you know, it shortens and then it |engthens?

DR. SANGUI NETTlI: No, it doesn't do that.

In the presence of nisoldipine, which shortens
action potential considerably to 30 percent or so of

normal, if you then add m befradil, there's no increase.
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And we' ve done that exact, sane experinent with dofetelide.
W see a dramatic increase in action potential duration and
t he sane anount of nisol dipine pretreatnent.

To me that's very good evidence that if I|Kr
bl ock is occurring, which I think it is, it's not very
inportant. It doesn't overcone the nore inportant effect
that you' ve shortened the action potential due to cal cium
channel bl ock.

DR. CLOZEL: | think that we have to nention
that in native cardiac cells, not in tunor cells or not in
reconbi nant preparation, we have seen, if anything, a very
weak block of IKr. It is small even at 10 micronolar. So,
I think that all the experinments that we have done just
show t hat maybe we cannot exclude a bl ock of IKr, but
certainly in cardiac nmyocytes this is very small, very
limted and overwhel med clearly by cal ci um channel
bl ockade.

DR. LIPICKY: Ckay, |I'mnot sure | understand
that, but that's all right. 1 don't know what to ask to
pursue it.

Then the very last question | have is, what
i nci dence of m befradil-induced sudden death woul d be
acceptable in an anti hypertensive patient population to

you?
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DR. KOBRIN:. | think that it's unacceptable.

DR. LIPICKY: No. What exact incidence? 1 in
1,000, 1 in 10,000, 1 in 100, 0007

DR. KOBRIN: Depending what is the cause of the
sudden death, | think that if it's drug-induced, we
woul dn't accept it. | don't think that mbefradil is
associated with this.

DR LIPICKY: Well, what incidence do you think

you have excluded with what is -- | admt --

DR KOBRIN. | don't think we can --

DR LIPICKY: -- it's a very large clinical
trial database. [|I'mnot taking away fromthat, but what

i nci dence do you think you have excl uded?

DR. KOBRIN: | think that in this NDA, as in
any ot her NDA, we cannot exclude incidence of less than 1
in 1,000. As in any NDA | think that's the situation. |If
we | ook at 3,500 patients here, but also if we | ook at what
is going on in the MACH 1 and the phase Il1Ib where we don't
see a signal on this respect, | think it's very conforting
that we don't have a problemw th this issue. Again, as
you sai d, we cannot exclude unless we will expose the drug
to 100, 000 patients.

DR. MASSIE: You've brought up the MACH 1 trial

on which | actually aman investigator. The Data and
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Safety Monitoring Comm ttee obviously has its main marching
orders to protect the patients in that trial and to protect
the integrity of the trial. It sounds like their statenent
was a fairly nonspecific one.

Maybe you can tell us a little bit about the
stopping rules --

DR. KOBRIN: Maybe Dr. Neunmann, our
statistician, could show you this point?

DR. MASSIE: And a little bit nore about if
they did any qualification other than that sinple
statement. In other words, do we have an idea -- given the
i nformati on you provi ded them about a risk of sudden death
and the increased death in the heart failure trial, any
i nformati on about whether they would have altered their
stopping rules, what types of things m ght have stinul ated
themto take an --

DR. KOBRIN: As you know, this is an
i ndependent conmttee. W don't have any influence on what
t hey do. What we do know, that they | ooked specifically
into the issue of arrhythmc and potentially arrhythmc
deat hs when they did their evaluation of their interim
anal ysis. Wat exactly they did, | don't know. The only
thing that I know, that they told us, know ng again the

pil ot study, know ng the concern of the FDA, that the study
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shoul d conti nue.

Dr. Norbert Neumann will show you what are the
assunptions that we can put regarding this point.

DR. MASSIE: | think that would be worth doi ng.

DR. NEUMANN:  Nor bert Neumann, statistics.

Pl ease, can | have carrousel nunber 41, slide
nunber 227?

In MACH 1, the interimanalysis follow stopping
rul es according to OBrien-Flemng. In our analysis of
what is the interpretation of the statenent that the tria
can continue, | distinguish between stopping for efficacy
and giving a warning light for safety. The stop for
efficacy would be reviewed in case we have 107 deaths in
the m befradil conpared to 161 in the m befradil group
whi ch, according to a risk reduction of about one-third
conpared to placebo. Definitely with 268 deaths, we have
conplete neutrality in the case of 134 against 134.

| assumed a warning limt, which is actually
specified in the protocol, of 10 percent in a statistical
test. This definitely should not cause the stopping of the
trial, but should cause an action of the Safety Board by
asking for further data, further analysis, and so on. This
is assuming | cane to a limt of 147 deaths which would

cause a warning light of the Safety Board.
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We received the informati on we can conti nue
with the trial. W do as planned in the protocol our
fourth interimanalysis, and fromthis point of view I
strongly assune that they are between the limts of 107 to
147 death cases in the mbefradil group conpared to 161 to
121 in the placebo group.

DR. MASSIE: |Is it possible they could have
reached that warning limt and you wouldn't be aware of it?

DR. NEUMANN: |'m sorry?

DR. MASSIE: 1Is it possible they could have
reached that warning limt, but because they did not
require additional information, you m ght not be aware of
it?

DR. NEUMANN: It is possible. | agree this is
an assunption, but as | said, the limt of 10 percent in
the p value of the analysis is witten in the protocol as a
safety warning, and we got no signal that we have reached
this limt.

In particular, we have alerted the Safety Board
on the issues we just raised on the results of the pil ot
CHF trials and also on the issue with the QIc changes.
Therefore, | conclude that we are within the limts given
in the --

DR DMARCO | think Dr. Massie's question is
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suppose they decided to ignore the warning. Wat was the
stop limt?

DR. NEUMANN:  The formal stopping rule in the
protocol is two-sided and woul d be the same stopping rule
as for efficacy in the upper Iimt just in the other
direction with 161 in the mbefradil group and 107 in the
pl acebo group

DR CALIFF: Do you have the conposition of the
commttee or who the people are who are on it?

DR. NEUMANN:  Sorry?

DR. MASSIE: He wants to know t he nmenbers of
the Data and Safety Monitoring Commttee.

DR. LI NDBERG Elisabet Lindberg, clinical
resear ch.

Dick Conti is the chairman of the committee.
The rest of the nmenbers consist of BertramPitt, Phi
Wl son, and Professor Hugenholtz, and there's an
i ndependent statistician fromthe University of Freiburg,
Manfred QA schewski .

DR. MASSIE: Maybe we can go to John now.

DR. DOMARCO Yes. | have a nunber of
guesti ons.

For Dr. Tomaselli, in the torsades nodels was

m befradi|l studied at several concentrations, the highest
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tol erated concentration, single concentration?

DR. TOVASELLI: I think it differed dependi ng
upon the nodel, and Dr. Cl ozel, who actually perforned sone
of the studies, can address the specifics of the protocols.
I would al so hasten to add that these were all standard
prot ocol s described by other investigators and the
protocols were followed as they are published in the
l[iterature

DR. CLOZEL: | think it's a very inportant
guestion, the question of the dose, because of course we
didn't want to mss any effect. | think that in order not
to mss any effect in this type of nodel, it's very
i mportant to choose a dose range. Except for the cesium
nodel, for the two other nodels, we chose a dose range
starting fromthe m ni nrum henodynanm c effect up to the
t oxi ¢ dose, a dose which produced conplete AV bl ock and
where we cannot go further because it was not possible.

DR. D MARCO So, the data that you presented
where the nunbers were 0 was across all dose
concentrations.

MR. LUCEK: Absol utely.

DR. DOMARCO Did you look at interactions with
drugs? In other words, did you |look at, say, a dose of

sotal ol or a concentration of sotalol that did not produce
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torsades in one of those nodels and add m befradil ?

DR. CLOZEL: We did not |ook specifically at
sot al ol experinent --

DR. DiMARCO O any of the drugs.

DR. CLOZEL: Yes, but in fact the cesium nodel
-- cesiumis a blocker of potassium and it's a fact it's
the sane thing as giving sotalol. Since it has been well
described, this is why we used cesium and cesiumper se is
i ke sotal ol reproduced torsades de pointes. The type of
experinments we did with cesiumis to give cesium dose
ascending and to give with and w thout the drug.

So, it's exactly as you asked. As you have
seen, it decreases |ike other calcium antagonists. It
decreases the incidence of torsades de pointes induced by
cesi um

DR DDMARCO In the whole animal nodels, did
you try infusions of either potassiumor calciumor
magnesiumto see if they would change the
el ectrocar di ogr aphi ¢ phenonenon?

DR. CLOZEL: No, we did not, and the reason is
rather sinple. |It's technically. You have seen that in
order not to mss such effects on the el ectrocardi ogram
you have to have the animals in a slow heart rate because,

as you know, even in man the U-wave or whatever w ||
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di sappear at high heart rate. In order not to have a high
heart rate, you nust not be next to the animal. You nust
not induce stress, and infusion of this drug would require
perfusion and will require to have all the conplication of
anest hesia or stress which would di sappear which in this
condition we would not be able to see norphol ogi cal
changes.

This is why what you have seen here, what Dr.
Tomasel Ii has shown is experinments perforned with
specifically telenetry systemin order to have the best
conditions to study these changes.

DR. Di MARCO.  Just a couple of questions for
Dr. Kobrin.

I n your database, a lot of the patients -- |
t hi nk the percentage of wonen is sonmewhat lower. [It's
about a 2 to 1 ratio, male to female, in the whole
dat abase, and in the angi na database, it's about 5 to 1
In MACH 1, have you tried to recruit a reasonabl e nunber of
womnen, since obviously they seemto have a higher incidence
of torsades and pol ynorphic VT?

DR. KOBRIN: Dr. Lindberg, do you know? W
don't have an answer to this.

In the hypertension, by the way, the ratio was

1toland in anginait was 5 to 1. As always is happening
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in angi na studies, there are nore nen going into these
studi es than wonen.

DR. DOMARCO Do you actually have the EKGs on
either the patient with the famlial |ong QI syndronme or
the cisapride patients for us to |look at to review?

DR. KOBRIN: | don't have the ECGs. | have the
Qlc interval, if you would |ike to see.

DR. Di MARCO. You know, we're talking about
nor phol ogi ¢ changes and we' ve been tal ki ng about
measurenents, but do you actually --

DR. KOBRIN: | don't have the ECGs, but | can
tell you that the patient who had the prolonged QI, it was
a typical congenital prolonged QI pattern on the baseline
ECG and after stopping the trial and we can see the typical
changes that we see in congenital prolonged QI syndrone in
this case

DR. D MARCO \Which typical pattern?

DR. MASSIE: Wuld it be possible, do you
think, to have this faxed to you?

DR KOBRIN: Excuse ne?

DR. MASSIE: How difficult would it be to get
t hese ECGs faxed here in the next hour and a half or so?

DR. KOBRIN: | can get the ECGs during the

break, if you want.
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DR. MASSIE: Ckay. Maybe you could ask for
t hose.

DR. KOBRIN. | have themwith ne. | just need
to find them

DR. Di MARCO.  Ckay.

Do you know -- | nust have mssed this in the
dat abase -- what percentage in either your hypertension or
your angina trials had Ieft ventricular hypertrophy?

DR KOBRIN:. W didn't do specifically
echocardiograns to look into this point. W have recently,
however, finished a specific study in patients with |left
ventricul ar hypertrophy where we conpared mbefradil to
atenol ol on the regression of left ventricular hypertrophy.
This was a 6-nmonth study where we | ooked into these issues.
There was a significant decrease in left ventricul ar
hypertrophy with mbefradil, and there were no problens in
this.

DR. DIMARCO This is a question for Dr.
Ruskin. If we accept the position that these norphol ogic
changes are of little clinical significance, what would you
do if you saw themduring therapy in a patient?

DR. RUSKIN: Well, 1've thought a | ot about
that. | think if | saw the T-wave notching or the T-wave

flattening with nost of these changes, | would do nothing
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based on what | know about the drug and what it does
el ectrophysi ol ogi cal | y.

In all honesty, if | saw gargantuan U waves and
areally frightening | ooking appearing EKG | would
probably reduce the dose or change the drug, given the fact
that | have other options. That would be acting from ny
gut and not fromscientific data. | don't think I would
chase those things or go |ooking for them but if you
presented that EKGto ne, | would act as |'ve suggest ed.

DR. KOBRIN:. Dr. Pratt would like to add to
this.

DR. PRATT: Just to elaborate on that a little
bit. This is Craig Pratt.

We actually were concerned enough about the ECG
changes that we saw at high doses of mbefradil, diltiazem
and verapam | that, in cooperation with Dr. Fenichel, we
sent 15 ECGs blinded to treatnment assignment to three
el ect rophysi ol ogi sts asking themif they would be
concerned. Now, | didn't ask them your second question,
what woul d they do, but the |evel of concern was equal
bet ween the changes we see wth those three agents that
ot herw se have a simlar el ectrophysiologic profile.

DR. RUSKIN: John, | guess | would just have to

add that if | saw an EKG on verapam | or diltiazemthat
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| ooked like that, | would do the sane thing.

DR DMARCO In terns of if we again accept
that these are of no significance, can you sort of
postul ate what you think the requirenents or what the
restrictions on the use of drugs known to prolong the Qr
interval? Do you have any data about interactions of
changes like this with other drugs |ike quinidine,
am odarone, any of the arrhythm c drugs? Because we know
if it's released in the general population, there will be
peopl e on those nedications.

DR. KOBRIN: Let nme answer this question. W
don't know specifically what it does. W |ooked at the
literature to see what exactly is going on with this kind
of drug. Wat we have seen is the foll ow ng.

W have seen clearly that with this drug there
is prolongation of the QIc. There could be sonetines
nor phol ogi cal changes, and there is a shift of the peak of
the T-wave to the right, sonmething that you don't see with
m befradil. Again, at the recommended doses, m befradi
shortens the QIc interval and you can neasure it correctly.
Wth the other drugs w thout norphol ogi cal changes there is
a prolongation of the Qrc.

DR. DOMARCO M l|ast question | guess right

now i s, when you presented the QIc data, is that hand-
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overread QIc data or is that machine-read QIc data? | just
couldn't follow at what point in tinme, when you presented
data, you nade those neasurenents.

DR. KOBRIN. \Whenever | showed you the nean
changes from baseline, this was based on, in nbst cases, an
ECG readi ng or on investigator reading on the blinded
fashion on a prospective fashion during the study -- in the
duration of the study. So, all these data are based on
ei ther ECG or investigator evaluation based on what they
read. Sonetinmes they were overreading the ECGs and
sonmetinmes they did not.

DR. DO MARCO So, you didn't control the
investigators. | realize howdifficult it would have been,
but these are just what canme out of the machine or the way
the investigator read them

DR. KOBRIN. Either machine or investigators,
yes.

DR DDMARCO MW last comment. |1'd like to
congratul ate Dr. Lipicky that he actually got through 38
ECGs | ooking at all the QI intervals. That's about 36 nore
than | can ever get through.

(Laughter.)

DR. MASSIE: Ray, why don't you go next, and

then Dr. Weber.



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

104

DR LIPICKY: | wanted to ask Dr. D Marco
whet her he thinks that those ani nal nodels have good
predi ctive val ue because you were pursuing it. W happen
to know of one circunstance where there was an
i nvestigational drug worked up that went through those sane
ani mal nodels, canme out clean, and in the first three
people it went into, it caused torsades. |I|s that an
unusual thing or we just a victimof chance or what?

DR DMARCO | think that's unusual, but those
nodel s have been used to study drugs that are usually IKr
bl ockers by particul ar nmechani sns. So, they're sort of
standard nodel s, but they're not the only tines that
pol ynor phic ventricul ar tachycardia occur.

DR. LIPICKY: Should we ignore our experience
with that one drug as being way out?

DR DDMARCO Well, | think the experience
there was that three individuals, patients, devel oped that
problem Here you have a nmuch | arger database of patients
in which you haven't seen that yet.

DR. TOVASELLI: My | make a comment about
that? Can you put carrousel 34, slide 23 up for ne please?

| believe that this represents the drug X in
guestion. One of the things that one has to be very

careful about is that if you |ook at the entire profile, as
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has been | ooked at with m befradil, there are several
stri king changes between this drug and this drug.

First and nost inportantly, at al
concentrations m befradil shortens action potenti al
duration. This drug does too at high concentration, but at
| oner concentration this drug prolongs action potenti al
dur ati on.

In addition, there is an al nost two order of
magni tude difference in the sensitivity of IKr to this
channel conpared to this channel. So, despite the fact
that there nay be sone even el ectrocardi ographic
superficial simlarities between the drugs, the
el ectrophysiologic profiles are very, very different.

DR CLOZEL: I'msorry. Can | just nmeke one
nmore conment ?

It is very inportant, when we |ook at this
preclinical program to |ook at the global program So,
the first thing you have seen in action potential, there is
no one exception, no one drug, which gives torsades de

poi ntes in man and whi ch does not prolong action potential.

So, there is no one exception first of all. So, if you see
a drug which prolongs action potential, it is maybe at
| east the best candidate. |It's not sure but it is a very

good candi dat e.
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Then you go further. You got to your nodel of
torsades de pointes. If you go the first nodel, it doesn't
wor k. Maybe drug X has been tested in one nodel and it
doesn't work. It is not sufficient. This is why you have
to go to several nodels, and you have to |look at this whole
programto really assess the potential proarrhythmc effect
of the drug.

So, really just by |ooking at the effect of
drug X on action potential, I would have been very
concerned fromthe very begi nning.

DR. DOMARCO Let's nove on. Mke is our
second reviewer, and then we'll nove through the commttee.

DR. WEBER: Well, there are not too many things
that I'mcertain of, but one of themis that I amnot an
el ect r ophysi ol ogi st.

So, the one question | have | want to give to
Dr. Ruskin and Dr. Pratt is to get back to what seens to be
the main issue and the main finding, that we're | ooking at
a nor phol ogi ¢ phenonenon, the appearance of U waves. This
is probably the first time that any group of people have
sat down to really think about the inportance of this
phenonenon. As Ray and ot hers have pointed out, often they
are baseline. Sonetines they get bigger during treatnent,

sonetinmes smaller, sonetines they get big and then smaller.
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While we're sort of struggling to knowif this
has any neani ng, we've taken confort -- and | assunme we're
meant to take confort fromthe fact that a simlar
phenonenon is seen wth diltiazem and verapam | .

VWat 1'd really like to knowis it, first of
all, norphol ogically the sane phenonmenon wth those ot her
cal ci um channel bl ockers.

Secondly, do you have any sense of the
i ncidence with those other cal ci umchannel blockers of the
changes in U-waves?

And perhaps nost inportantly, do we have any
sense that there m ght be sone hidden clinical problens
wi th those ot her cal cium channel blockers? W all assune
that verapam | and diltiazem are safe drugs. They' ve been
used widely for many years and with a great deal of
confidence by all of us. Have we been m ssing sonething?

So, the norphol ogy, the incidence, and the
possi ble clinical inplications.

DR. RUSKIN: | have to take the second question
first. | have no idea what the incidence is. | wll make
a personal comment about that, though.

| think that qualitatively, fromlooking at the
EKGs, the changes are simlar anong the three drugs. What

was so striking to nme, when I first saw these, was that
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didn't believe they could be explained on that basis
because they were the kinds of EKG changes that | have been
taught to respond to with great fear, and when | | ooked at
the EKGs, | was astounded. If you had told ne that simlar
changes coul d be seen with commonly used cal ci um bl ockers,

I would have said that's inpossible. It doesn't happen.
|'"ve never seen it.

| think it does happen. | think it's nore
common at high doses, and | think that certainly | have not
made a careful study of the EKGs even at standard doses of
verapam | and diltiazem |I'mreasonably confident that the
really striking changes seen with high-dose m befradil and
hi gh-dose diltiazem and verapam | are not conmon at
t herapeutic doses, but | don't know what the incidence is.

Wth regard to the question of the potenti al
mal i gnancy of these findings, I have no firm database,
scientific answer. \Wat we do have or what | have take
away fromthis material is that the basic el ectrophysi ol ogy
and the clinical electrophysiology are not conpatible with
any drug or class of drugs that have been shown to cause
t or sades.

I f the question is, could there be sone
previ ously unknown, undefined nechani sm by which these

changes may have sone adverse effect, | think the answer to
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that is we don't know. | think we don't have that
i nformati on.

My overall |evel of confort, though, based on
t he conbi nation of a very, very extensive preclinical
dat abase and clinical observations, is very high.

DR. MASSIE: Let nme just toss in one other
question related to norphology there. Bepridil. How does
t he norphol ogy of these changes conpare to bepridil?

DR. RUSKIN: Well, bepridil is well known to
have striking effects on action potential duration and on
the QT interval

DR. MASSIE: | understand that, but just in
terms of the precise norphol ogy.

DR RUSKIN: | don't have an answer to that.
I'"ve used bepridil in the past at very small doses and in
very small nunbers of patients, but |I have not been aware
of conparabl e ki nds of EKG changes.

DR. LIPICKY: The sane question | guess that
Barry is asking. Do you know that there has been sone
systematic | ook at terfenadine or sotal ol or quinidine and
that simlar kinds of things have not been see there?

| nmust admt | never read a U-wave before in ny
whole [ife. Now everyone has them

(Laughter.)
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DR. RUSKIN. It's a new discovery.

DR. WEBER: Actually we're starting to cal
t hem Li pi cky waves in honor of --

(Laughter.)

DR DDMARCO | can comment on that. | don't
think there's anything, other than there's a | ot of
abnormality -- | saw ST segnent elevation. | saw T-wave
flattening. | saw ST segnent al nost depression. The U
waves did get better. Then sone of them were hunps. Sone
of themwere just isolations off the baseline. | think
I'"ve seen that with other antiarrhythm c drugs and ot her
dr ugs.

Wien | made the comment about a typical QT
interval in people with long-term QI syndrome, there's a
ot of variability in those people as well. There's
not hing here I think that you can actually pinpoint as this
is only seen with this drug. | think this is why we're
havi ng a probl em because sim | ar phenonena are seen with
drugs that we know cause torsades.

DR. MASSI E: Bob?

DR TEMPLE: | don't think that's the crucial
guesti on.

The el ectrocardi ograns that the consultant --

Dr. Lipicky read were identified by individuals and by
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machi nes as show ng prol onged QI, the very sort of thing
that makes us all get frightened. Along with animl data,
the theory here is that they weren't what they seened to
be. They were actually norphol ogi c changes. Therefore, we
shoul dn't be worri ed.

But there's a crucial |ogical connection, which
is that if you were to | ook at the drugs you are worried
about, terfenadine, astem zole, and things like that, Dr.

Li pi cky woul d not be able to resolve theminto norphol ogic
changes. They would continue to | ook |ike actual QT
prol ongati on.

The question is, is there a database one can
| ook at to get sone feeling that that's true, or do people
actual ly know that fromtheir experience?

It's inportant to renenber, we sent those
el ectrocardi ograns out to three reasonably sophisticated,
advi sory comm ttee trained cardiol ogists, and they al
t hought they were QI prolongations. So, it's only nowin
retrospect with further analysis, |ooking at the chest
| eads, and all that kind of stuff, that perhaps sone
insight to that has been turned up.

The question is, if you did that with
terfenadi ne, would you find the sane thing or not? How can

one answer that?
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DR. KOBRIN: Let nme just add one nore point to
what was said. Electrocardiograns for m befradil
verapam |, and diltiazem were also sent to three prom nent
cardi ol ogists. One of themwas the sane cardi ol ogi sts on
both and they said that verapam|, diltiazem and
m befradi|l el ectrocardi ograns | ooked the sane for them
So, the sanme reaction was for them

Now, regarding the question that was asked
here --

DR. TEMPLE: Before you |eave that, you take
nore assurance fromthat, | nmust say, than | do. Those are
very high doses of verapam | and diltiazem not conmonly
used. If they had a problemat those doses, we would
hardly know it because those are not doses that are used.

The nore pertinent question is, for the drugs
that are a problem sotalol and things |ike that, could
you, could Ray resolve all those into U-wave and T-wave
nmor phol ogi ¢ changes too or not?

DR. KOBRIN: The only thing that I can add to
this is the following. Looking at the literature --
because we wanted to see this in the literature -- it's
very difficult to find what was the nethod that was used to
nmeasure the ECGs. However, in many publications the nethod

that was used was the Lapeshkin nethod which is the QI is
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up to the kink between the T and the U and it doesn't
matter if you find it only in one lead or in one conpl ex.

I f you follow this nethodol ogy, drugs |ike
bepridil, sotalol, and |I think quinidine -- |I'mnot sure
about quinidine, but at |east bepridil and sotalol, there
was a very clear prolongation of the QI going through this
method. If you go through this nmethod -- this is what we
did wwth Dr. Lipicky -- there is no prolongation of QI with
m befradil .

DR. D MARCO \What about di spersion?

DR. KOBRIN.: And Dr. Pratt would |like to answer
al so.

DR. PRATT: This is for Bob Tenple. The trial
that | did in cooperation wwth Dr. Fenichel included a
verapam | ECG at 480 mlligranms, the high of the prescribed
dose level, and diltiazem 350 mlligrans. Dr. Jeff
Anderson and JimReifel and Al Waldo, all three, described
each of these ECGs as definitely abnornmal anong certain
significance in terns of the T and U waves.

DR. D MARCO \What about dispersion? This is
one of the things you could reconcile even if you believe
these are QIs or sonething. Some people would say that
di spersion is neasured by taking the notch between the TU

and if you saw no change in dispersion, that would be
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reassuring, whereas the other drugs would show a change.
Did you | ook at that?

DR. KOBRIN. W didn't | ook specifically on
di spersion in the clinical studies you have shown before --
Dr. Tonaselli showed you before. W |ooked at these in the
preclinical studies where there was no discussion at all,
while with the other drugs, there was a big dispersion with
regard to the action potential. |In the clinical studies,
we didn't ook at it.

DR. MASSIE: W're going to have to take a
break | think, but resune this discussion shortly
thereafter. So, 11:15 pronptly, and then we're going to
start again with the questions.

(Recess.)

DR. MASSIE: Could everybody please take their
seat right away? W' re going to continue the discussion.

Dr. Kobrin? Dr. Kobrin has a comment and then
we' |l start continuing wth the questioning.

DR. KOBRIN. What | want to do is just to
clarify one point that |I think maybe we didn't explain
wel | .

When we | ooked at the ECGs of m befradil,
verapam |, and diltiazem the norphol ogi cal changes that we

have seen were simlar when we | ooked at the highest
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recommended dose of mbefradil, verapam |, and diltiazem
and the maj or changes we have seen at tw ce the recomended
doses of both drugs.

So, it's not that we have seen these changes on
m befradi | normal doses and on these drugs on
supr at herapeutic. It was the sane proportion, tw ce the
recomended doses and at the highest recormmended doses that
we have seen the sanme changes. And this was confirnmed
blindly by the three experts who | ooked at these ECGs.

DR. MASSI E: Thank you. Good.

We'll go fromleft to right for questions.

DR. KONSTAM  Well, | just have one question
that Dr. Di Marco warned ne agai nst asking, but I'"'mgoing to
ask it anyway.

What's your thought about the
el ectrophysi ol ogi ¢ expl anation for the ECG findings that we
do see?

DR. KOBRIN: What you're asking is what is the
reason for seeing these changes?

DR. KONSTAM Yes. \What's the
el ectrophysi ol ogi ¢ explanation for it?

DR. KOBRIN: The point is this. W |ooked into
this issue and there is a very interesting explanation,

that these changes could be related to the decrease in the
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action potential. Dr. Noble is with us and | think it wll
be a good opportunity if he can show two or three slides to
show how shortening of the action potential can result in
nmor phol ogi cal changes, if it's okay.

DR. NOBLE: Yes, thank you very nuch.

The question we have | ooked at and tried to
answer is howit can cone about that changes in action
potential duration of the kind seen with m befradil which
consi st at therapeutic and even several tinmes therapeutic
| evel s in very nodest shortening of the action potenti al
can nevertheless result in ECG changes that resenble those
t hat woul d be produced by action potential prol ongers.

The essential answer is that it's wong to
think that being a unique relationship between the action
potential duration change and the change in the norphol ogy
of the T and U-wave. The way in which we've tried to
answer that is to use a conputer nodel. It's a very
realistic conputer nodel, and if | can have carrousel 43,
slide 1, 1'll start by explaining how the nodel has been
put toget her.

The nodel is based on taking first an
anatomcally realistic nodel of the canine heart. Here it
is in cross section, here in vertical section. It has got

anatomcally realistic properties, and to those anatom cal
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properties are added the basic el ectrophysiol ogy of the
action potential with a variety of nodels.

What you end up with, of course, is a nodel of
huge proportions. You need massive conputing power to do
this, and the teamthat has done this has used a 12-
processor power challenge to the graphics conputer at the
Johns Hopkins University here in the United States under
the direction of Dr. Ray Wnslow, and | amthe consultant.

What you're seeing here is, first of all, a
val i dation of that nodel using the activation isochrones
that it generates as you activate the spate of excitation
t hrough the nodel in a way that resenbles the way the
Purkinje network normal ly activates the ventricul ar nass.

The mai n take-hone nessage here is that if you
conpare that data fromthe sinulations against 240
el ectrode epicardial recording systens in the dog heart,

t hey correspond. So, there's a good reconstruction of the
normal sequence of activation through the ventricles.

Now, the key question is this. How can it cone
about -- and | should add, of course, that if you inmerse
this nodel heart into a nmedi um where you conpute the
el ectrical changes that would occur outside the heart in
the solution surrounding the heart -- in the volune

conductors surrounding the heart, you can of course conpute
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the el ectrocardi ogram and you can do that for all |eads.

Now, if we go to slide nunber 2, we'll go
directly to the question that is of relevance to the
m befradil result. The question is, howcan it be that a
drug which at relatively high concentrations produces
shortening of the action potential with a tendency to
produce, as you've seen fromthe basic data, a shortening
that is greater at the top of the action potential than at
the bottom-- how can that proceed to produce a flattening
of the T-wave?

So, the sinmulation which has been run here --
this is one of many sinulations that have been run -- is to
take this as the normal repolarization phase of the action
potential and to sinmulate the mbefradil result with this
change as the changed repolarization. You'll notice
there's a bigger effect at APD50. That's the action
potential repolarization tinme for 50 percent
repol arization, and in fact in this particular sinulation,
there's a 0 change at APD90.

Here are the T-waves that are produced first by
the controlled repolarization, and that is this big T-wave
here. Then as you shorten the action potential, in this
case only by around 2 percent, you achieve sonething like a

25 percent reduction in the T-wave anplitude, and you'l
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notice also that it spreads out.

Now, that nmeans that it is relatively easy to
produce a T-wave change with an action potential shortener
that closely resenbl es what woul d happen with action
potential prolongers. So, how can that be? How can you
have the sanme or very simlar T-wave changes produced by
very different effects on the action potential?

And the answer is the clue that | gave at the
begi nni ng of nmy presentation, which is that there is no
uni que rel ationshi p between action potential duration and
the form anplitude, and duration of the T-wave. You have
to take into account also the formof the action potential,
and you al so have to take into account the dispersion of
those fornms of action potential throughout the nyocardi um

There is no reason, therefore, why both action
potential shortening and action potential prolongation
should not in the end produce the sane end result which is
a reduction in the peak gradients but a spreading out in
the duration of those gradients. |If you achieve that
result, you will get a result that is very simlar to that
observed with m befradil

Moreover, if there were latent in the systema
mechani smthat corresponds to the |ate production of a U

wave -- we're hypothesizing in this case that in the normnal
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ci rcunst ance before the T-wave is flattened and noved in,
that there is latent within that a U wave basis -- then
there is no reason why that shift and flattening should not
start to uncover a U wave nechani sm

That doesn't answer the question what the U
wave nmechanismis, and | can go on on sone of that kind of
guestion if the panel w shes ne to do so.

But | think the essential take-hone nessage,
what |'m saying here, is that there's no real puzzle as to
why m befradil, producing action potential shortening of
the kind that we've seen in the el ectrophysiol ogy, should
not produce the T-wave changes that are seen in the clinic.

| nmust add to that too that there would be a
great surprise if other L-type cal cium channel bl ockers
i ke verapam | did not do the sane. So, we were delighted
after running these simulations, to find fromLa Roche data
t hat i ndeed verapam | and other L-type cal ci um channel
bl ockers do produce the sane effect. Wiy this hasn't been
noticed before in the clinic is a question which eludes ne
because to ne it's very clear that these effects should
occur, they're necessary.

DR. DIMARCO What if you ran an | Kr bl ocker
t hat prol onged the action potential ?

DR. NOBLE: I'msorry. The acoustics here are
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terrible. Can you repeat that?

DR. DDMARCO Yes. |If you ran sonething that
prol onged action potential duration --

DR. NOBLE: Yes.

DR. Di MARCO. -- what changes woul d you get on
t he cardi ogram usi ng your nodel ?

DR. NOBLE: Yes. It wll depend entirely on
how you prolong the action potential duration, just as it
depends entirely on how you shorten the action potenti al
duration. So, it depends on what form change you introduce
into the conputations.

Wth action potential prolongation and with
action potential shortening, you can achieve either an
increase in the peak of the T-wave or a decrease of the
peak of the T-wave sinply dependi ng on whether the form of
action potential change that you sinul ate reduces or
i ncreases the gradients of repolarization. It's the
di spersion of repolarization producing gradients of voltage
during the T-wave that generate the intensity of the T-
wave.

But to answer what | think you' re | eading up
to, would there be any differences between what woul d
happen if you put in an action potential prolongation

producing a |lowering of T-wave and an action potenti al
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shortener producing a |lowering of T-wave, the answer is
yes. The tendency will be, as in these sinmulations, for
the peak of the T-wave to nove in with action potenti al
shortening and to nove out with action potenti al
| engthening. That's consistent wwth the fact that, if
anyt hing, the peak of the T-wave in the mbefradil results
tends to nove in rather than out. That would be the key
di fference.

DR. MASSIE: Ray?

Thank you very nuch, by the way, for that
i nformati on.

DR. LIPICKY: Just a couple of questions I
guess. | should know the answer to the first question |'m
going to ask

This is a conducted action potential ?

DR. NOBLE: Yes.

DR. LIPICKY: So, does altering the action
potential duration alter the conduction path? 1Is that
what's goi ng on?

DR. NOBLE: Not in itself, no. |In these such
simul ations, it assunmed that the activation pathway is
unchanged, and that | think is reasonable given that
there's no evidence that mbefradil alters the sodi um

channel. It doesn't seemto alter the QRS conplex. So,
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depol ari zati on remai ns unchanged.

DR, LIPICKY: Okay, but there is no evidence

that m befradil does not alter the sodi um channel.

DR. NOBLE: There's no evidence that it alte
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rs

the QRS conplex, and | think it would be very difficult

to imgine -- if there were an effect on the sodi um

channel, we would certainly expect to see sonme change in

the Q RS conpl ex.

DR. LI PICKY: How sure are you of that

st at enent ?

DR. NOBLE: Absolutely positive.

DR. LIPICKY: Al right.

(Laughter.)

DR. MASSIE: Mving down the row, Cynthia, you

had a question | know earlier.

DR. RAEHL: Yes. This is a biopharm question

first and then I'd like the reaction of Dr. Ruskin,

or Dr. Pratt.

The basis of ny question is sone of the drug

interaction studies and | ooking at the common netabolic

pat hway of this drug and sone ot her common drugs such as

qui ni di ne, perhaps even terfenadine. M question is, if

the study that's cited in the FDA review,

that we saw an

pl ease,

in
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AUC i ncrease in quinidine of about 50 percent. | can't
tell fromthe reviewif that's a single dose, 400 mlligram
per day study, or 400 mlligramgq.i.d., or whatever.

My question is, do you have any further
bi opharm data that would give nme sone sense of confort what
woul d happen if these two drugs are adm nistered
concomtantly? M definition of a high risk popul ation.
So, I1'd like both a biopharmresponse first and then a
clinician's response.

DR. KOBRIN. Let nme answer this question. Due
to the fact that mbefradil interferes with the netabolism
of terfenadine and for the sane reason wth astem zole and
ci sapride, we are planning to recomrend contraindi cati on of
the conbination of mbefradil with these three drugs.

DR. RAEHL: Absolute contraindication

DR. KOBRIN. That's right.

DR. RAEHL: Dr. Ruskin and Dr. Pratt?

DR. RUSKIN: | have nothing to add to that.
I"mnot privy to the details of those data, but | think it
sounds |i ke a cautious approach.

DR. MASSIE: Those are the only three drugs
that you are going to be recommendi ng absol ute
contraindications to?

DR. KOBRIN: These are the three drugs that we



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

125
expect that, if they will be given with mbefradil, their
concentration will increase. As a result, it can affect
the QTc and we m ght see proarrhythmc effects. Therefore,
we woul d recommend to contraindicate this conbination.

Regar di ng qui ni di ne, we have a singl e-dose
study where we have seen sone increase in quinidine
concentration, but also a decrease in the active
nmet abolite, and overall the change in QIc was small.
Currently we are running a study with nultiple dose
quinidine, and we wll handle it in the package insert.

DR. RAEHL: Any data with concom tant
adm ni stration of am odarone? Are you conducting any
studi es such as that?

DR. KOBRIN.: W don't have interaction studies
wi th am odar one.

DR. MASSIE: But there is am odarone in MACH 1.

DR. KOBRIN: Yes, there is am odarone in MACH
1, and also in the pilot CHF study, we had several patients
on am odarone, but it's too snmall to cone to a concl usion.
But definitely we wll know from MACH 1 what is happeni ng.

DR. MASSIE: Those weren't any of the four with
sudden deat h?

DR. KOBRIN: Excuse ne?

DR MASSIE: O the four sudden deaths, were
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any on am odarone?

DR KOBRIN.  One.

DR. MOYE: | have a question for ny fell ow
commttee nenbers. Now, | understand that this right
usually falls in the purview of Ray or Bob, but I'd like to
ask it anyway because | am concerned that we are naking a
deci sion here with inportant public health ramfications
wth [ ess than m ninum data, and | need sone gui dance here
if I'"mwong.

As | absorb what we've heard this norning,
these researchers in a very rigorous fashion and in
controlled settings -- that is to say, controlled doses --
have identified sonething odd about the ECGs for sone
patients who take this nedicine. W' ve heard this norning
argunents for and agai nst QIc changes versus U -waves, but
sonet hi ng strange i s goi ng on.

W' ve al so seen sone pilot data which shows
nunmerically nore sudden deaths in mbefradil, nothing
statistical, and so maybe | don't feel bad about that, but
| sure don't feel good about what |'ve seen.

| f approved, the market that will be avail able
for this drug will be essentially uncontrolled. W'd like
to believe that the physicians who wll eventually

prescribe this would foll ow the precise reconendati ons
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| aid down by the sponsor, but that probably will not be the
case. Patients will be taking this in fairly uncontrolled
situations in conbinations of drugs which have
ram fications yet unknown.

| just wonder, aren't we obligated to provide
sonme assurance that the ECG changes we've seen here today
are not ultimately lethal? And wouldn't sone of that
assurance be provided by waiting until the end of the heart
failure trial?

DR. MASSIE: | don't know whether that's a
gquestion that we should discuss or keep in mnd as we
di scuss other questions at this point in tinme. |If you
don't mnd, Lem we'll sort of keep it in mnd, but | think
that's clearly going to cone up as we try to answer the
questions in the protocol.

Al t hough you did raise one point I'd like to
foll ow up on. Your el ectrophysiologic studies in human
subj ects, they were normal subjects. |Is that correct?

DR. KOBRIN: As |'ve shown, they were normal in
respect to specific things, but nost of themcane to the
el ectrophysi ol ogy because of either arrhythm c events or
post - radi of requency abl ation, nost of them Many of them
had i schem c heart disease and sonme of them had congestive

heart failure.
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DR. MASSIE: Do you have planned or are you
conducting any studies in patients who manifest this QT-U
phenonenon?

DR. KOBRIN. What kind of studies you are
tal ki ng about ?

DR. MASSIE: |'mnot sure who m ght vol unteer
for such a study.

(Laughter.)

DR. MASSIE: But it would certainly be
reassuring if one knew that in the patients who devel op
t hese types of repol arization changes, that they were not
nmore likely to be induced into pol ynorphic ventricul ar
tachycardi a.

DR. KOBRIN. \What we know is the followng. W
do have on our database quite a nunber of patients at the
supr at her apeuti c doses who devel op these T-U norphol ogi cal .
We | ooked specifically into these patients to see if there
are any events or anything that m ght indicate that there
is a problem and there was not hing.

We | ooked at the patients who had events to see
if they had T-U norphol ogi cal changes, and the answer is
for nmost of them no. |In fact, at the recomended doses,
we can hardly find these cases. The incidence is snall

Let nme also add one nore thing for what Dr.
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Moye said. The four sudden deaths that we have seen in the
pilot study -- we also were concerned about this, and this
is why we infornmed the Safety Commttee of MACH 1. If this
observation was true, this would be reflected in MACH 1 and
the study woul d have been stopped nuch earlier | think if
this is true.

Now, we | ooked specifically into these cases.
None of them had these changes. They didn't have prol onged
Qr. They didn't have any reason to believe that it is
connected to the drug and we think that this was a chance
finding. In the sane study, 4 weeks foll owup, which is
the routine in our studies, there were two deaths on the
pl acebo group and none on the high dose group, which neans
t hat when you have a high incidence of death rate, it can
change fromnonth to nonth. W think it's a chance
finding. MACH 1 is our way of |ooking at these. Mbst
probably this nunerical inbalance is a chance finding.

We feel confortable with the fact that the
Safety Comm ttee recommended to continue the study know ng
the results, know ng the TU, know ng the concern of the
FDA. So, this is an alerted Safety Committee.

DR. MOYE: | understand that, and that's why
said when | spoke about the pilot data, |I can't say |

really feel bad yet because, as you say, it may be just a
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pl ay of chance here, but | sure don't feel good.

The notion about what the DSMB says, | don't
get nmuch solace there and 1'Il tell you why. Wat we
require is the nost specific, the nost sensitive
i nformati on about these findings in the trial, and they are
obligated fromtheir point of viewto give us the nost
general information. So, it is better than nothing, but
not much.

DR MASSI E: JoAnn?

DR. LI NDENFELD: | just have a couple
guesti ons.

In the patients in whomthe el ectrophysiol ogic
studi es were done and the effective refractory period was
normal , do we know the doses or the duration of treatnent
with mbefradil and do we know if any of those had this ECG
abnormal ity?

DR. KOBRIN:. You're tal king about the
el ectrophysi ol ogy study?

DR. LI NDENFELD: Yes.

DR. KOBRIN. This was a single IV dose where we
gave a bolus and a nmi ntenance dose to reach specific
pl asma concentrations. So, overall there were about 1 hour
on infusion, and during this tinme, they were exposed to

m befradil. They didn't get any m befradil after.
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DR. LI NDENFELD: D d any of them have the ECG
abnormality we're tal king about?

DR. KOBRIN. They didn't have any changes.

DR. LI NDENFELD: G ven what we've heard, |'m
wondering if you have thoughts -- and this addresses all of
you | think -- about the need for a screening ECG before
treatnent with mbefradil and then foll owup ECGs as a
routine part of therapy with this drug?

DR. RUSKIN: |'ve thought about that as well
and ny reaction to that is that | would not be inclined to
do it. That's based on | think ny conviction that this
drug behaves li ke two other calcium bl ockers that | use a
ot and that |I'mconfortable with el ectrophysiol ogically.

I don't see with doses of 50 and 100 a | ogi ¢ behind
requiring screening EKGs and EKGs on the drug.

DR. LI NDENFELD: We m ght have ot her people
conmment on that.

Do you have any idea of drugs which prolong the
Qr interval that are comonly used, what percentage of
patients that would be candidates for mbefradil would be
taking those drugs? Just approximately. 1 percent, 10
percent? In other words, what percent of the popul ation
we' re thinking about treating would be on drugs which

prolong the QT interval ?
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DR. RUSKIN: | don't know an answer to that.
I'd be happy to yield to anyone who can offer you one, but
I would Iike to perhaps respond with a comment and that is
that | don't know that I would be particularly distressed

by the concom tant use of this drug with a drug that

prolongs the QI interval. |In fact, this group of drugs,
particularly verapaml, is used in some centers to treat
long QT syndrone. | would be concerned where this drug

interferes with the nmetabolismof a drug that increases the

Qr interval.

DR. LI NDENFELD: Right, exactly.

Do you have any idea what percentage that would
be?

DR. RUSKIN. | don't.

DR. LI NDENFELD: Snmall, nedium | arge?

DR. RUSKIN: Not even a clue, not a clue.

DR. LI NDENFELD: Then | guess in that sane
vein, |I'malso concerned about the cyclosporin interaction.

As | understand it fromthe manual, there are two to

threefold increases in cyclosporin levels which | think,

while not affecting the QI interval, could be quite

dangerous. |Is that correct? |Is that correct information?
DR. KOBRIN: It is correct that there is --

DR. LI NDENFELD: And that would hold for
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Prograf as well then probably, although we don't have that
i nformati on.

And that could be quite a dangerous
interaction, | think, increasing cyclosporin |evels two and
t hreef ol d.

DR. KOBRIN: As we all know, the cyclosporin
| evel s are being nonitored when it's given, and if it's
high, it is reduced. The admnistration is followed based
on plasma concentrations, and if these drugs are being
given, there wll be a need to reduce the dose of
cycl osporin and of course to followit, but it's not
cont rai ndi cat ed.

DR. LI NDENFELD: That's true but there's a w de
range around two to threefold, and as we've all seen,
sonmetinmes you get the cyclosporin | evel back before -- you
know, a very high level. 1In other words, two to threefold
i ncreases coul d produce seizures in patients.

DR. KOBRIN: Maybe our pharnmacoki neticist can
answer better than | can.

DR. BULLI NGHAM  Roy Bul I i ngham cli ni cal
phar macol ogy.

| think you nentioned FK506. | think you're
right. There would be a simlar type of response with

FK506 to what we see with cycl osporin.
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| think in the | abel the issue of the increase
being two to threefold would be addressed. | think in
regard to this matter, you should renenber that use of sone
drugs |li ke ketaconazole is actually done deliberately so as
to reduce the dose of cycl osporin.

DR. LI NDENFELD: But that nmagnitude is not two
to threefold.

DR. BULLINGHAM W th ketaconazole it's two to
t hreef ol d.

DR. LI NDENFELD: 1Isn't it about 50 to 100
percent wwth diltiazen? 50 to 1007?

DR, BULLINGHAM | think it's nore with
ket aconazol e.

DR. LI NDENFELD: Around the range of two to
threefold. Wat is the range? 1In other words, the nean is
two to threefold. Do we have a range here that's 2 to 6 or
2 to 8?

DR BULLINGHAM No. Actually the upper end is
threefold. The lower end is a 25-30 percent increase.

DR. LI NDENFELD: The manual sort of inplies,

t hough, that the nean is two to threefold. Is that
m sst at ed?
DR. BULLINGHAM | believe it is in terns of

the AUC i ncrease. The nmean AUC increase was actually
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somewhere around about 1.5, but it went up to tw to
t hr eef ol d.

DR. MASSIE: | just have one qui ck question.
You had a diuretic background study and then | assune
during your long-termfollowup there are a fair nunber of
patients who are on diuretics in the hypertension
popul ation. Do you have an inci dence of hypokal em a that
you woul d be aware of in that group of patients?

DR. KOBRIN: W didn't have cases of
hypokal em a at hi gh incidence. But what we did, we | ooked
at patients according to their potassiumlevel, taking
patients with potassiumlevels falling below 3.8 and bel ow,
3.5 and bel ow, |ooking at what happens to the Qlc, and if
there was anything, it decreased.

DR. MASSIE: Ckay. Thank you.

Ral ph.

DR. CALIFF: | think nost of the issues have
been covered. It was an extraordinarily clear presentation
that | think took the key issues head on. | have one

factual issue | just want to make sure | have right.

| f you take patients in controlled trials right
now i n your database, at |east by ny cal cul ati ons, you have
ei ght deaths in the patients treated wwth m befradil and

one death in the either placebo or control populations. |Is
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that correct?

DR. KOBRIN: In the controlled studies, there
were 2 deaths out of 2,000 for mbefradil and 1 in 1,000 in
the conparators, either placebo or conparator. 1In the
| ong-term safety angi na study, there were 4 deaths and none
in the hypertension |long-termsafety study. There were a
few addi ti onal deaths after the study was conpleted wthin
28 days of followup, and at this tinme point these patients
were on all kinds of different other treatnents. So, what
I've shown you before, which was the 6 deaths, was during
active treatnent.

DR. CALIFF: No, but I'mtalking about the
entire database, including the heart failure trial, during
the period in which patients were either on m befradil or
controlled treatnent. It looks like 2 versus 1 for
hypertensi on and angina and 6 versus O in the heart failure
trial. | just wanted to make sure that that's correct.

DR. KOBRIN. That's correct if you include the
pilot heart failure in the angi na and hypertension
dat abase. W specifically put it away because it's rel ated
to a different indication and we are seeking this
indication in the MACH 1 which is our confort |evel
regarding the specific pilot studies that we have seen.

DR CALI FF: | don't want to be taken
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incorrectly on this. | congratulate you on taking on
directly addressing the LV dysfunction group. It's a
critical thing and I w sh nore conpani es had done this as
part of their devel opnent.

But on the other hand, we all know that in the
real world of treating hypertension and angi na, at | east
hal f the patients with significant LV dysfunction have not
even had a neasure of LV function by the practitioner
treating the patient.

How many patients in your hypertension or
angi na studies had left ventricular dysfunction?

DR. KOBRIN. Well, we didn't look for this
parameter in an ongoing basis. Patients with synptomatic
congestive heart failure were not allowed into these
studies and we are studying this specific issue, as | said,
as part of our congestive heart failure program | don't
have data on the hypertension and the angi na patients
regarding left ventricular dysfunction. | would assune
that sonme of them probably had left ventricul ar
dysfunction, but | don't know how many.

DR. CALIFF: | guess it would nmaybe help ne
just to know how -- | don't think we have all the inclusion
criteria fromthe protocols, but was there an effort nade

beyond synptomatic heart failure to screen out patients who
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m ght have had a previous M or other markers of LV
dysfunction?

DR. KOBRIN. Patients with previous M were not
excl uded and only overt congestive heart failure was
excluded. By the way, regarding the pilot study, the
recruitnment was 2 to 1 for mbefradil versus placebo. So,
it's twce as many patients were on mbefradil than on
pl acebo in the pilot study.

DR CALIFF: Right.

One last question. This is a hard question |
know, but | feel like | need to ask it. Do you think that
t herapi es for angi na and hypertension shoul d be eval uated
sonmehow wi t hout considering the overall potential for those
therapies to affect nortality given that the popul ations
being treated are going to include a heterogeneous n xture
of patients with and wi thout LV dysfunction?

DR. KOBRIN: \What exactly is the question? |Is
the question if we need a nortality study in this
i ndi cation?

DR. CALIFF: Are you really confortable that
with so little nortality data in sort of the bel owthe-
surface | arge popul ation of patients that it's safe?

DR KOBRIN: | think that with the information

that we have -- and we have to look at it as a whole --
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| ooking at the preclinical data wth the shortening of the
action potential, |ooking at the el ectrophysi ol ogy dat a,
| ooking at the clinical database, including MACH 1 and the
phase Illb that are going on, | think it gives us the sane
confort level as one would see with other NDAs at this
st age.

| think that the nortality study in patients
wi th hypertension and angi na pectoris is sonething that
definitely would be nice to have with any drug after being
released to the market. | think that a |lot of drugs are
reaching this point.

It's very interesting that we decided to go
into the MACH 1, the nortality study, very early based on a
| ot of evidence frompreclinical, especially from
preclinical, and clinical studies that there is a good
chance that this drug m ght be an effective drug for
patients with congestive heart failure. So, this is why we
started it early in the programand it will be finished I
hope soon.

DR. KONSTAM  Coul d we get the denom nators on
t hose nunbers that you just gave? You said 2 out of 1,000
and 1 out of 1,000 in the hypertension and angi na and 6
deaths in the heart failure population, none in the

pl acebo. Just what are the denom nators on those? Can we
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do it without showi ng a slide?

DR. KOBRIN. Ckay. |It's comng fromall
control |l ed studies, the placebo and active-controll ed.
There were 1,000 patients on placebo and active-controll ed
and 2,000 patients on m befradil

DR. KONSTAM I n hypertension and angi na.

DR. KOBRIN. That's right. So, it's 1 in 1,000
and 2 in 2,000.

DR KONSTAM Ri ght.

DR. KOBRIN: In the safety followup --

DR. KONSTAM Right. No, | got that. 1In the
heart failure. You nmentioned there were 6 six deaths in
the controlled heart failure popul ation.

DR. KOBRIN: That's right.

DR. KONSTAM \What's the denom nator there?

DR. KOBRIN: 160 patients on m befradil and 80
pati ents on pl acebo.

DR. KONSTAM And no deaths in the 80.

DR. KOBRIN: Not during the study. There were
two deaths on placebo after the study within 28 days
fol | ow up.

DR. KONSTAM So, it's 6/160, 0/80.

DR. KOBRI N Yes.

DR. KONSTAM  Thank you
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DR. MASSIE: Ray and then Ci ndy.

DR, LIPICKY: | would like to, just for the
sake of -- as you're discussing things, there's a
perspective that | think I'd |ike you to think about, and
whil e the transparencies are comng up front, and you can
put over head nunber 5 on.

|"mnot sure that |ooking at the results of
reasonabl e reassurance, and let nme offer this for your
t hi nki ng process and that is let's give mbefradil a 20
percent treatnment effect in congestive heart failure, and
let's say that treatnment effect is on nortality. Let's say
that there is a 1 percent induction of torsades and hal f of
themin fact die. MACH 1 would | ook pretty good. So, if
one is | ooking for evidence that the things we've been
tal ki ng about are not significant, | don't think you can
| ook in MACH 1.

The second thing is this curve that was in the
stuff that was sent to you. On the x axis is the dose of
m befradil. On the y axis on the left-hand side is the QT,
and the little horizontal bars are the nean QI at sone
coll ected dose and then the limts. So, the |ongest QI
i ncreased 34 down and so on. Then the hatched line is the
poi nts drawn through the estinmates of the effect size, here

for change in ETT on exercise tolerance. kay?
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Now, there are confidence |imts that go both
upward and downward vertically and left to right, because
these are all estimates of dose and so on and so forth.

So, it looks to ne that this effect on S-P
interval is just beginning to enter its dose-response
relationship, and it |ooks |like the therapeutic dose-
response relationshipis alittle to the left, but it would
pretty nuch overlap if what you did was put the confidence
[imts around it. Okay? Because there have to be
confidence limts in the x direction al so.

Put up the overhead 4.

DR. CALIFF: Not carrousel nunber 45?

(Laughter.)

DR LIPICKY: Well, it's actually in carrousel
128.

(Laughter.)

DR, LIPICKY: But I left it at hone.

(Laughter.)

DR LIPICKY: This is the sane thing for
| owering of blood pressure. Now, this is a very deceiving
slide. The QI stuff here cones fromone study, the one
study where in fact it becanme apparent, and the nean
effects are com ng fromaverages of all studies.

So, | don't nean to say this is reality, but to
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me as | look at these things, if you put confidence limts
around the curves, there's a ot of overlap. So, when one
is tal king about suprapharmacol ogi cal and bi g doses, those
terms don't have a lot of neaning to ne. And | just want
you to keep that in perspective as you talk.

DR. MASSI E: Bob?

DR. TEMPLE: Ray, were those confidence
intervals you were show ng or maxi num and m ni nunf?

DR LIPICKY: For the QI it was maxi mum and
m ni mum

DR. TEMPLE: One can read those as saying that
bet ween 6.25 and 200, there isn't any change. What makes
you say there is?

DR. LIPICKY: Yes, and then everything that
everyone has been tal king about is a non-phenonenon.

DR. TEMPLE: That's what |'masking. |Is that
what you're show ng or not?

DR, LIPICKY: You nust accept that the
phenonmenon that's being discussed is real -- no one
di sagrees with that -- and that sonething happens to the S
P interval as a function of dose of mbefradil.

Now, granted that you can | ook at sone aspects
of this data that would deny that statement. There's no

guestion about that. And then you can also | ook at aspects
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of ani mal pharmacol ogy, single cell pharnacol ogy, and so on
and so forth that say that's sonebody el se's probl em

So, | don't think that slide was put up to
establish the phenonenon. The phenonenon has been
di scussed for the last hour or hour and a half, and
everyone that has |ooked at it agrees it exists. The slide
was put up only fromthe vantage point of what confidence
one can have that there is the |arge separation and what
suprapharmacol ogi cal neans in that context. And that's the
only reason | showed those over heads.

DR. TEMPLE: | was trying to find out what
t hose overheads were intending to comruni cate. For
exanpl e, the one | ooking at angina nmekes it ook as if --
the only points that are there -- that whatever the maxi num
response is occurs at 100 mlligranms, and the little bit of
data above that didn't show anyt hi ng.

But what | don't understand, apart from what
we' ve heard all along, where people agree that there's a @
U phenonenon -- and you' ve gone sonme way to explaining that
that's a norphol ogic change. It wasn't clear what you were
trying to convey in that slide about the Q U response,
what ever that nmeans because the nunbers all | ook the sane
all the way fromleft to right.

DR LIPICKY: Well, but that's fine. If that's
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how it | ooked for you, then what | said had no neani ng, and
| just threw it out so that people could | ook and deci de
whet her what | said had neani ng or not.

DR. MASSIE. Wll, let me just ask a question
about that. | may have mssed this in ny notes, but |
t hought when Dr. Kobrin was presenting, there was a 4
percent incidence of this phenonenon at the 100 m Il igram
dose.

DR. KOBRIN: That's right.

DR. MASSIE: Were did that appear on Dr.

Li picky's --

DR LIPICKY: It didn't.

DR. MASSIE: How cone? Wasn't that the
hi ghest? Wasn't the 36 mllisecond point and 100 -- wasn't
that the highest increase in the --

DR, LIPICKY: Can | retract everything | said?

(Laughter.)

DR LIPICKY: It is not worth going any further
with it because what | thought those things neant obviously
is confusing everything and it does not contribute that
much to the discussion. | thought it mght help the
di scussi on.

DR. MASSIE: Let ne then turn around and make

sure I'mcorrect on that 4 percent nunber. Didn't you say



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

146

that 4 percent of patients treated with the 100 mlligram

dose had this abnormality of QU interval

DR KOBRIN: That is correct.

or change?

As | said, at

t he upper quartile,it was 1 percent on 50 mlligramand 4

percent on 100.

Again, | thought that we agreed that the issue

is not intervals, and | think what the slide was showing is

interval s rather than the phenonenon.

When we are dealing with the phenonenon, |

think that we have to ook at it and say is this phenonenon

sonething that worries us or not and

| think that this is

where we are | ooking at the whole picture and saying that

this is a drug that |Iowers the action potential and, as a

result of it, could cause these norphological, this is a

conplete difference fromdrugs that prolong action

potential and can cause maybe sonetinmes simlar

nor phol ogi cal change but al so prolong QI. And m befradi

does not prol ong Q.

DR. MASSIE: | think I understand my confusion

about the issue. |It's a change in norphol ogy that woul dn't

be necessarily reflected in nmeasurenents of mlliseconds.

DR CALIFF: Barry, | just want to be clear

that nmy concern is entirely different.

are so worried about the QT interval

but

m gl ad you al

haven't found
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anybody who can tell ne what to do wth a particular QT
interval based on evidence in a particular patient.

| ' ve been convinced reasonably well by what has
been shown that this drug acts on the EKG nore |i ke
verapam | and diltiazem which we know are not good for
people with inpaired | eft ventricular function. | don't
know why that is but it's an observed phenonenon in |arge
clinical trials that has been pretty clearly detected.

It has been a great presentation to allay a | ot
of nmy concern about the QI interval issue, but |'m
concer ned about another issue which should be kept distinct
| think.

DR GRINES: | echo Rob's concerns and
specifically if you look at the slides |I think that were
provided by Dr. Kobrin on safety on the pilot CHF study, it
seens |like the nortality rate is approximately 8 percent
versus 0 percent with the placebo or 0 percent using a
| ower dose of the drug.

Anot her question | have relates to slide 20 in
whi ch they calculate the nortality during the placebo-
controlled trials, and I wondered what that nortality would
ook like if it was, in fact, confined to only patients who
were going to receive the recommended dose of the drug.

Then secondly, I'"'ma little bit concerned about
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t hese pl acebo-controlled trials only having a 4-week
foll owup period, and so these nortality results are from4
weeks. If you | ook at the open-Ilabel study in which angina
patients are treated wwth this drug, the nortality
remar kably increases | assune due to a | onger period of
fol | ow up.

So, if we could have those issues addressed.

DR. KOBRIN. It's a very conplicated question.

DR. MASSIE: Yes. One at a tinme. Wat issue?

DR GRINES: Well, it's basically the deaths.
The death rates seemquite high in the congestive heart
failure pilot study if you use the recommended dose of 50
to 100. Rob has already pointed that out. And | w sh that
we could get the nortality rates on the hypertension and
angi na patients using the recommended dose, and if they
could clarify what the period of followup was in which the
nortality rate was cal cul at ed.

DR. KOBRIN. As |'ve shown you on the slides
about this point, in the placebo-controlled studies there
was one death and this was at an under-therapeutic dose,
which was at 12.5 mlligramin an elderly woman, because of
mesenteric thronbosis. These were at all doses including
t he hi gh doses.

In the conparative studi es where we used the
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recommended doses, there was one death on m befradil and
one death on a conpar at or

In the long-termsafety study in patients with
hypertensi on where patients were exposed to a period of 6
to 12 nonths to the drug, to the recommended doses, there
were no deaths. There were 4 deaths anong the angi na
patients who were exposed to the drug for 6 to 12 nonths,
and none of these patients could be regarded as drug-
related, as | said before. There was one sudden death
after 300 days. The death rate anong these 450 patients is
not unexpected in this patient popul ation.

| still think that the pilot study by itself is
a concern, but this is why we have MACH 1 that makes us
feel confortable that what we have seen in the small study
coul d be a chance finding.

DR. MASSIE: Just one nore tine. The other 3
deaths in the | ong-term phase. One was sudden and what
were the other 3?

DR. KOBRIN:. There were two cases of nyocardi al
infarction and one case of epiglottitis that probably
resulted in nyocardial infarction.

DR. GRINES: Thank you.

One question for Dr. D Marco. There has been a

| ot of discussion about the action potential duration as a
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surrogate for proarrhythmc effect, and | wonder how
convinced we are that |ack of prolongation in the action
potential indicates the safety of a drug.

DR DDMARCO Well, ny feeling is that the
drugs whi ch have been associated with drug-induced
pol ynor phic ventricul ar tachycardi a do, indeed, usually
prolong the action potential duration. |In fact, | think
all of them do.

There are other types of proarrhythm a that can
be fatal that are not reflected in action potenti al
duration, but | see no indication that this drug has that
inits profile.

| do share the concerns that have been
expressed that there are in patients wth congestive heart
failure fromdrugs |ike verapam | and diltiazemcertain
st udi es whi ch have shown increased nortality, and as you
know, the nmechanismof that nortality is never really
wor ked out. And whether that's proarrhythma in the
cl assic sense or whether just an increase in nortality |
think is hard to say.

So, | amfairly confortable with this profile,
that it is different than the drugs we usually associ ate
with the classic action potential duration-prolonging

proarrhythm a pattern. |Is that a cl ose enough answer?
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DR. MASSIE: Marvin.

DR. KONSTAM Can | just ask a couple little
guestions?

Just a mnor question. This pilot group of
random zed heart failure patients, 160 and 80 -- were they
on background therapy of ACE inhibitors?

DR. KOBRIN. They were on background therapy of
diuretics, digoxin, and also different kind of other drugs,
i ncludi ng anti-arrhythm c drugs.

DR. KONSTAM  So, they were all on ACE
i nhi bitors.

DR. KOBRIN: Most of them Those who coul d
take it, yes.

DR. KONSTAM Wien is MACH 1 going to be
conpl et ed?

DR. KOBRIN: Wen we will reach 669 deaths and
this is estimated to be sunmer of next year.

DR. KONSTAM  Summrer of next year.

| know we' ve seen the data fromthe
statistician, but if you could give a sinple answer. |Is
there a sinple answer to this? Wat's the nmaxi num excess
nortality that could be present based on the current
dat abase wi t hout having stopped it? 1Is there a sinple

answer to that?
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DR KOBRIN. | don't think that there is a
sinple answer. | think that Dr. Norbert Neumann has shown
you that if there would have been an excess of 23 deaths,
we woul d see that the commttee is alerted. They would ask
nore information, nore data. But we don't know if this is
true. We are assuming it.

DR. KONSTAM  What percent excess woul d t hat
have been?

DR. KOBRIN: Norbert, can you answer that?

DR. NEUMANN: As | showed in the good direction
-- in the bad direction, an excess of 33 percent woul d
cause stopping of the trial. It would be 107 deaths in
pl acebo and 161 in the mbefradil group. Then they would
reach the O Brien-Flem ng boundary and they have to stop
the trial according to the protocol. That is for efficacy
and for safety sake, where they have to stop the trial.

As | said, we have alerted the commttee and we
expected even earlier a signal that we have a problem

DR. KONSTAM  But they m ght or m ght not have
communi cated that. | guess it sounds like the only thing
we're pretty darned sure of is that there is not greater
than an excess of -- what did you say -- 33 percent
nortality -- 33 percent excess. That's the thing of which

we can be very confident.
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DR MOYE: | think we're sure that there was
neither a therapeutic triunph nor a therapeutic
cat ast rophe.

DR. KONSTAM Ri ght.

DR. MOYE: That's all we know.

DR. KONSTAM | just want to get an idea of the
guantitative magnitude.

DR. KOBRIN. But we al so have to be very clear
about this again. |I'mnot on the Safety Commttee, and

knowi ng what they know and bei ng asked to | ook specifically

into arrhythmc and potentially arrhythm c deaths -- and
they | ooked into this, and they still inforned us, go on as
pl anned.

DR. KONSTAM  So, you think you woul d have
known it at a |ower level then, sone |ower |level. You
t hi nk they would have al erted you

DR. KOBRIN. | think that if they had a
problem they would ask earlier interimanalysis or
addi tional data or additional information.

DR. KONSTAM  Thank you

DR. CALIFF: Wwell, 1 have to respond to that
being involved in a lot of these kinds of trials. | think
that's a very difficult decision for an independent

commttee to nmake because alerting a conmpany of a potenti al
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probl em when you're not going to stop the trial can create
an incredible ness in terns of people know ng all kinds of
t hi ngs about what's going on in the trial. So, | don't
think that we can take it for granted that even if there
was a problem you would know about it.

|'"d also like to cooment that the 33 percent
poi nt estimate bei ng exceeded as associated with confidence
intervals, it could go well beyond 33 percent. In other
words, if you hit 33 percent, the trial would be stopped.
That estimate woul d have confidence intervals that m ght be
up to nmaybe 60 percent.

DR. KOBRIN: Maybe Dr. Norbert Neumann can
answer that.

DR. NEUMANN.  May | have carrousel nunber 41,
slide nunber 247

DR MASSIE: I'mnot sure we really need to go
much beyond that. W know that the effect for sure has to
be quite substantial.

DR. NEUMANN: | had made a cal cul ation of the
confidence interval. As a basis | had assuned the 10
percent given in the protocol and a 95 percent confidence
interval. Gven what | said, a liberal assessnment would be
the upper 95 percent |imt, a 47 percent increase in

relative risk. | think as a statistician in a safety
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assessnent, | use normally for a safety assessnent a p
value in a range between 10 and 20 percent, in contrast to
an efficacy assessnent.

| also calculated this for a conservative
approach with 20 percent, and | think we have to have in
mnd this commttee was alerted to the findings of the
agency. The upper bound would be 95 -- the upper 95 there
will be 45 percent.

DR. MASSIE: Lem and then M ke.

DR. MOYE: Craig, you're going to be surprised
to hear these words out of my nouth. Do you think that the
DSMB woul d be receptive to an unprecedented request from
the FDA to provide the unblinded data under prearranged
assurances of confidentiality? Wuld that be worth
ent ert ai ni ng?

DR. PRATT: Well, let nme say that this will be
a personal opinion. | don't represent the conpany in this.

| know that everybody on the commttee --
having sat there for a long tine, | too would |like to know
a lot nore about the MACH 1 data.

There's also a trenmendous belief within the
conpany and with the experts that designed this trial that
there's still a possibility of benefit because there are

di fferences between this drug and verapam | and diltiazem
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So, there has been a trenmendous interest in not doing
anything to jeopardize it.

So, that's kind of the hard line, and we sit
here suffering. Yet, if there was sone way, to ny way of
t hi nki ng, that reasonabl e people could sit down and say,
listen, we want the results of this trial, we want this
trial to be conpleted, it was an inportant trial, the
conpany did the right thing in the first place, and yet
we'd like to get nore information to deal with this very
pi ece of unknown, if that's a possibility, | would love to
see that happen personally. But | don't want to speak for
Roche.

DR. KOBRIN. W don't have any access to these.
I think that the only way, maybe the FDA can find out what
is going on. W have no access to this issue.

DR. MOYE: Bob or Ray, have you ever done
anything like that?

DR, LIPICKY: | want to say what | said before.
It would not answer the relevant questions for nme. So,
see no reason to put the trial in any kind of jeopardy.

DR CALIFF: You have a different question than
we have.

DR. MASSIE: Yes, there are two questions. Rob

is raising the question about safety in heart failure, and
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you' re saying that nothing in this trial would necessarily
tell you whether the general population of hypertension
patients is at risk for sone infrequent phenonenon.

DR LIPICKY: Well, that is correct. Since
that is the indication being sought, the worry that sone
peopl e with hypertensi on m ght have congestive heart
failure and be at increasing risk is not the issue that
needs to be settl ed.

DR CALIFF: | have to respond to that. |'m
not tal ki ng about congestive heart failure. [|'mtalking
about left ventricular dysfunction which is present in a
huge nunber of patients unbeknownst to many practitioners
who are treating hypertensi on and angi na.

DR. MASSI E: Bob?

DR. TEMPLE: Well, | guess it's inportant to
find out what questions we're raising.

There are situations in which we're so worried
about a drug that we insist on a nortality study before
we'll approve it for synptomatic inprovenent. For exanple,
you can't get a synptomatic claimin ventricul ar
arrhythm as w thout providing sone reassurance that you're
not killing people.

I f the question Bob is raising is, for calcium

channel bl ockers, are we so nervous about what they do in
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people with left ventricular function abnormalities that we
won't approve themuntil we have this trial, that's
sonmet hing worth tal king about, but it's worth noting that
many of the drugs now approved have this probl em and have
been shown to. So, there's some question | think whether
one would say that's a criterion for approval of an
ant i angi nal drug.

The point Ray made before, which | think is
worth thinking about, is that this trial will not really
reassure you one way or the other about arrhythnogenicity
because you could have two distinct things going on. Sone
i nprovenent in the left ventricular dysfunction, but you
could still be proarrhythmc to sone degree. That really
hasn't been addressed. It won't really necessarily answer
t hat question, although | guess it will rule out sone
devastating proarrhythmc --

DR MASSIE: It could definitely show -- if it
did show a marked increase in sudden death, and if any of
those events were captured, it m ght show sonethi ng bad.

DR. TEMPLE: Yes, it could do that. But you
have a fair amount of data as to whether there is a massive
increase in sudden death in the hypertensive popul ation.
It's not a controlled trial, but there aren't any deat hs.

DR. CALIFF: This is a hypertensive popul ation
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screened to exclude conorbidities and other problens that
we all face in everyday practice. This is a great database
in people you couldn't kill if you ran over themwth a
truck, but it's not a database that reflects what you would
see in clinical practice if you were treating hypertension
or angi na.

DR. MOYE: And the duration of followup is
somewhat less, isn't it?

DR. KONSTAM Barry? Bob, can | just respond
to what you just said?

| don't see anything in the data that suggests
to me that there is going to be an increased incidence of
sudden death, and | think that's what Rob and G ndy were
saying. |, now speaking for nyself, amno | onger concerned
about the ECGs given what |'ve seen about the underlying
mechani snms of action of the abnormal ECGs in drugs that
cause torsades.

So, now the new signal is what Rob pointed out,
is that there seens that there's a trend toward an excess
nortality in a particular population in a particul ar dose
that may or may not be relevant to the indication at hand.
But to the extent that it's relevant, we would get nore
information fromthe MACH 1 dat a.

DR. MASSIE: W're going to have to nove on to
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sone specific questions. Wll, let's nove on to these
guestions. These questions are quite specific and | know
there are sone general concerns that have been expressed
and | think we should save those general concerns to the
time when the general concerns are reflected in the
guestions and perhaps try to get the specific information
fromthese questions as we go through them

Again, |I'lIl turn to our primary reviewers to
address themfirst. As you nay have noticed, there is a
request that specific trials be referred to when the
answers are given, and that would be helpful | think to the
di vi si on.

Does m befradil reduce the bl ood pressure of
patients with mld to noderate hypertension? | don't think
we need to vote on that, so we'll nove on to question 1
VWhat trials convince you that this is so?

M ke?

DR WEBER: Well, in fact, we have a group of
pl acebo studies which all show efficacy, and they're
actually listed all as our figure 46 in the briefing book
fromthe sponsor, but K13003, EC14479, BCl14042, and
BC14044. Now, they are done in slightly different
popul ati ons, one of thembeing in the elderly, but they

consi stently show that doses of 50 mlligrans are superior
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to placebo and that doses of 100 mlligrans are better than
50 in general, that going to 150 or 200 really doesn't add
much, and that doses |ower than 25 are really not separate
from placebo, in one case a trend perhaps.

So, | think we can be pretty specific in
answering that question, Barry.

DR. MASSIE: So, the smallest dose -- did you
say 25 or you said 507

DR. WEBER: The dose that is consistently
better than placebo is 50. 1In one protocol, the very first
one, K13003, 25 seened to better than placebo, but that was
the only tinme that 25 was better than placebo. So, | would
say that the |l owest consistently effective dose is 50 and
that 100 is sonmewhat better than that, and that seens to
show t hr oughout these four placebo trials.

DR. MASSIE: Then the | argest useful dose?

DR. WEBER Wbuld al so be 100. 150 seens
fractionally better, but truly only fractionally better.
Per haps on the very first trial, K13003, it was trending to
be sonewhat better, but taking a | ook at all studies
t oget her and | ooking at figure 45 which puts the different
doses together so you can kind of group them there's
really no advantage in goi ng above 100.

DR. MASSIE: So, you're answering that based on
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1(0 (2), had no greater effects.

DR. WEBER Right.

DR. MASSI E: Rather than not studied, which
wasn't the case, or dose-limting side effects.

DR. WEBER: R ght, yes. That did not seemto
be an issue. | think this is going to be fairly sinple to
descri be the doses froman efficacy point of view

DR. MASSIE: And it isn't the arrhythm a
concerns that define that 100 mlligram

DR WEBER® Right. | guess if it got down to
t he nuances of |abeling, you could discuss whether 25 could
be suggested for snmaller or elderly patients if that becane
an issue, but to nme 50 is where you'd normally start and
100 is where you'd normally finish.

DR. MASSIE: Has m befradil been consistently
nore effective than alternative therapy?

DR. WEBER: That's tough because it depends on
what you call consistent. Now, Ray this norning nade a
very strong statenent about conparative trials, and for a
start, there are no instances where two trials have been
done conparing with one agent. So, his rule certainly has
not been net.

However, in conparison with diltiazem and one

formul ati on of nifedapine, there was superiority, apparent
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superiority, of mbefradil in conparison with the |ong-
acting nifedapine, and with anl odi pi ne there was not a
di fference.

So, | guess the word "consistently" is the
i nportant one here. There's a suggestion that perhaps it
m ght have sone greater efficacy than other drugs, but
certainly no consistent evidence.

DR. MASSIE: Ray, is this enough information on
t hese points?

DR LI PI CKY: Yes.

DR. MASSIE: You don't want us to vote on any
of these particular issues. Ckay.

Let's nove on to angina then. Does m befradi
decrease ischem a and increase exercise tolerance in
patients with chronic stabl e angi na?

DR. DiMARCO. Yes. | think that if you | ook at
t he curves and you can | ook at figure 61 in the briefing
bookl et, there seens to be a clear increase in al nost any
of the paraneters. [|'mlooking at persistent 1 mllineter
ST segnent depression at the dose of 50 milligranms which is
increased at 100 mlligranms, and there's no real benefit
apparent at 150 mlligranms. The studies listed there are
K13000, BC14047. | can show Joan the nunbers there, but as

you can see there are eight studies |ooking at that



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

164
particul ar paranmeter, and at 50 and 100 there's a clear
effect.

DR. MASSIE: So, those are the trials that
convi nce you and are you saying that 50 mlligranms is the
smal | est ?

DR. Di MARCO. There's no convincing effect at
25.

DR. MASSIE: What is the |largest useful dose?

I think you said.

DR. DI MARCO There seens to be no benefit at
150.

DR. MASSIE: So, 100.

And you were choosing this what? Because there
was no greater effects?

DR. D MARCO Yes.

DR GRINES: Barry, can | nake a conmment on
this?

| agree that all the studies consistently have
shown an increase in exercise duration and the ST segnent
depression, but | guess | have a question for the FDA on
what they call clinical inprovenent because if you | ook at
what the clinician typically observes, which is the rate of
angi nal attacks per week and the rate of nitro consunption

per week, | think it's very inconsistent. |In fact, at 50
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mlligrams, only two of five studies showed a decrease in
angi na and only one of five studies showed a decrease in
the nitro use. So, how do we resolve those discrepanci es?

DR. MASSIE: Well, I think | heard the comment
that a substantial nunber of those patients did not have
angi nal or nitroglycerin use.

DR. D MARCO At baseline.

DR. MASSIE: At baseline.

DR. GRINES: Wy are they in the study?

DR. MASSI E: Because they exercise limted by
angina. |s that not the case?

DR. TEMPLE: This has been a problemfor
probably 15 years. All the good angina patients have
surgery, so they're gone.

(Laughter.)

DR. TEMPLE: And what's left is people who at
the end of clinbing 10 flights have a little chest pain.

So, this has been di scussed at workshops and gui del i nes and
so on. W have long accepted -- that could change of
course -- the idea that exercise testing with both ischemc
and pain endpoints are a valid neasure of whether sonething
is antianginal and anti-ischemc. Typically there are too
few attacks per week or too little nitroglycerin to have

any reliable effect on those endpoints, although you do see
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t hem soneti nes.

DR. MASSIE: In particular, these placebo-
controlled trials. | guess people who are using
nitroglycerin regularly or having angina regularly are hard
to enroll in a trial where they get no therapy.

The last part of 2 is, has mbefradil been
shown to be consistently nore effective than alternative
t her apy?

DR. DiMARCO | think that it has been conpared
to other drugs. The drugs haven't been used at the maxi num
tol erated dose -- of those drugs, but they're drugs that
have been used. So, | would say that it is not clearly
superior, but it has an effect simlar to.

DR MASSIE: So, no.

DR D MARCO  No.

DR. MASSIE: It's not consistently better.

Ckay, | guess we can nove on.

DR. KONSTAM Well, there's only one trial.
Right? 1It's just the anl odi pi ne conparison that shows that
it's --

DR. DOMARCO There's a diltiazemtoo.

DR. KOBRIN: The diltiazem study, the effect
was simlar and versus am odipine it was a larger effect on

all exercise test paraneters.
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DR. MASSIE: | nust admt in nmy two years here,
I'"ve never had such an easy tine defining the | owest
ef fective dose and the highest dose. W usually spend an
hour on that.

Are there m befradil-associ ated repol ari zati on
changes in human el ectrocardi ograns? John?

DR. D MARCO Cee, didn't we tal k about that
for a while?

(Laughter.)

DR DDMARCO |I'Ill say yes.

DR. MASSIE: Too bad. W can't skip the next
t hree questi ons.

Sone el ectrocardi ographi ¢ changes are om nous,
but others are harnl ess anonalies. Do the avail abl e data,
i ncl udi ng the norphol ogy of the observed changes, the
results of el ectrophysiologic bench studies, the results of
studies in whole animals, and the incidences of adverse
events in clinical trials of m befradil and other drugs,
all ow you to conclude that m befradil-associ ated
repol ari zati on changes nust be harm ess and that their
occurrence is therefore of no concern, regardl ess of dose?

DR DMARCO | think that if you take the key
word "nmust," no, they do not convince of that. | think the

sponsor's have presented data and sone very interesting
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experinmental data show ng that these el ectrocardiographic
changes are probably due to a different nechani smthan
simlar el ectrocardi ographi c changes which are associ at ed
Wi th proarrhythm a

The clinical database for angi na and
hypertension has a very | ow incidence of events. However,
as has been nentioned by other nenbers of the panel, that
was a group of patients who were carefully screened for
presumably no synptomati c congestive heart failure,
antiarrhythmc drugs were, for the nost part, excluded,
ot her drugs which prolonged QI interval. So, | don't think
we can say anythi ng about patients who have any of those
factors.

| actually feel that data fromthe congestive
heart failure study will be hel pful in saying whether or
not these phenonena are a potential harm even though we
won't know exactly the mechanismin those, and there are so
few patients in higher doses, 150 or 200, | don't think we
can say anything. | think we can say that the incidence of
serious events in a very carefully defined popul ation at 50
and 100 in the hypertension and angi na studi es was | ow.

The pilot data fromthe CHF trial | think is very hard to
interpret.

DR, LIPICKY: But, John, you didn't need to
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answer the rest of the seven questions. This one only
needed a yes or no answer and then you go on to the others.

(Laughter.)

DR MASSIE: Is it fair to say that the word
"must" nust remain in the question?

DR LI PI CKY: Yes.

DR. D MARCO (Ckay. "Must" is an absolute
term and you can never say nust.

DR. TEMPLE: Can | ask a question about
sonet hing you did say, though?

The association of torsades type arrhythmas is
not so clearly associated with other abnornmalities as sone
ot her kinds of arrhythm as. Most of the cases, for
exanpl e, on the antihistam nes are not in people who are in
sick. They're in regular, old, just ordinary people.
That's one of the striking things you notice.

So, in that light -- maybe you're going to
di scuss that nore later, and if it's premature, tell ne if
that's so -- howcritical is the fact that probably these
people didn't have heart failure to the question of whether
it's likely to cause torsades? |I|f you want to defer that,
pl ease do.

DR. DMARCO | think in a popul ation defined

as a group that doesn't have heart failure and doesn't have



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

170
antiarrhythm c drugs and doesn't have exposure to the drugs
that the sponsor is going to recommend again, the data are
there are al nost no deaths and very few epi sodes of
syncope. So, | think that that's very reassuring.

DR. MASSIE: |Is there anybody on the commttee
who woul d want to further discuss the answer to that
guestion? Does everybody want to say that they're totally
convinced that there is no harmfromthis?

DR. KONSTAM Well, 1'd like to comment. It
al ways boils down to a statistical question. The "nmust" is
never 100 percent. To nme |'mpretty darned convinced,
enough that | would stop worrying about it.

DR. MASSIE Well, wait, if that's what you're
going to say, but you're not going to say "nust," then we
ought to go on to the next question.

DR. KONSTAM No, | don't think that's fair.

DR. MASSIE: No. The next questions deal with
t hose ot her types of concerns.

DR. KONSTAM But you can never answer a "nust"
guestion yes. Never. That's why | don't think it's fair.

DR. MASSIE: Well, | think Ray's intent in
t hese questions is if we say no, then we have to di scuss
this further, but we don't need to discuss it further at

this instant.
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DR MOYE: Can | just follow up for a second?

When your response was that you're satisfied
about this, let ne just ask you --

DR. MASSIE: | do want to delay this discussion
till where it's specifically relevant to the questions.
This is the next series of questions | think.

So, we are not relieved of our responsibility
to nove on to the additional questions.

DR. KONSTAM Barry, I'msorry. Let nme just
clarify ny position about this.

| "' m convinced that we don't have to worry about
this anynore. | don't know how nuch closer to "nust" you
can get.

The reason |I' m convinced of that -- and |
actually ook to John DiMarco to really tell nme that this
logic is wong -- is that we have a signal, an abnormality
on a surface ECG which is a very rough thing. |'ve been
pretty reassured by sone el ectrophysiologic experts that in
every single case where a drug has been associated with
torsades and an abnornmal repolarization on ECG that it's
association with prolongation of the action potenti al
duration, drug after drug after drug.

This is a drug that el ectrophysiologically is

very different and we have an alternative explanation for
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the surface ECG |I'msatisfied that the signal msled us.

It's sort of |like you spot a van with
fertilizer and fuel oil

(Laughter.)

DR. KONSTAM  And you worry about it a lot and
you send out the FBI because that's appropriate. And then
you investigate the guy the best you can, and it turns out,
well, he's a farmer and he's been doing this for a | ong
time. How nmuch further do you investigate it? Are you
absolutely sure that he's not intending to bl ow sonethi ng
up? | think you're pretty darned sure when you know t hat

he's been doing it for a while.

This is | think an analogy. | think the
surface ECG led us to sonmething. It was investigated. W
have sone very good alternative explanations for it. |I'm

satisfied with that.

DR. MASSIE: Ckay. Let's nove on.

At what doses of m befradil do repolarization
changes occur? Are these doses so nuch higher than the
t herapeutically effective doses that repol arization changes
are of no concern? | don't think that neans in terns of
out cone, but that they don't occur at a dose that it would
be used.

DR. DiMARCO Well, | think we've heard from
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the sponsor that they're seen in 4 percent of people at the
100 mlIligramdose. So, the answer to that is they do
i ncrease at hi gher doses, but we are seeing themin a
significant proportion of the patients at the highest dose
t hey' re recomrendi ng.

DR. MASSIE: Wat? Yes, the answer is no.

Is it reassuring to conpare the m befradil -
associ ated repol ari zati on changes to those seen with other
drugs? In particular, can you conclude that m befradil -
associ ated repol ari zati on changes are no different from
those that are seen wth other drugs that are known not to
i nduce malignant ventricular arrhythmas?

Now, wait. Too many negatives there.

DR. Di MARCO. There are too many negatives,
yes.

DR. MASSIE: Let's try that again and nake sure
at least that John understands the question.

Can you conclude that m befradil -associ at ed
repol ari zati on changes are no different than those seen
with other drugs that are known not to induce malignant
ventricular arrhythm as?

(Laughter.)

DR. LIPICKY: Mybe | think the question is,

since it looks like verapam | and diltiazem does that make
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you feel good?

DR. Di MARCO. The changes do | ook |ike
verapam | and diltiazem and it nmakes ne feel better.

DR, LIPICKY: But not good? You're still sick?

(Laughter.)

DR. Di MARCO. Pretty good.

DR. MASSIE: Let's nove on to the next subpart,
6(A)(1). At what doses of those drugs, verapam | and
diltiazem are these repol arization changes seen?

DR. DiMARCO. Well, | think again they were
shown at doses of verapam | of 480 mlligrans and 960.
don't think that they've scanned all verapam | patients
treated with | ower doses, so we don't know when they m ght
start to pick up a 4 percent incidence. So, ny guess is
that it's roughly in the same realmof rel ative doses as
t hose two drugs.

DR. MASSIE: Ckay, so then they're seen in
doses -- high doses of -- the upper end of the therapeutic
range, we think they're still seen and with the verapam |
and diltiazem

DR LIPICKY: Is that really a fair inpression
to leave? | nean, that's not the high end of the verapam
dose that's beyond the high end of the verapam | dose.

DR. MASSIE: 1Isn't 480 the highest approved
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dose?

DR. KOBRIN: 480 verapam | and al so 360
diltiazem

DR. MASSIE: At least 360 is certainly not even
t he hi ghest approved dose.

DR. LI PICKY: Ckay.

DR. MASSIE: | think.

So, we can nove on to 6(A)(2). Are those other
drug doses so close to the therapeutic doses and are those
drugs known to be so safe at therapeutic doses that the
m befradi | -associ ated repol ari zati on changes are no | onger
of concern?

DR. DDMARCO | can't really speak to the
entire diltiazem and verapan | databases, but general
inpression is that those drugs are not associated with
pol ynor phi c ventricul ar tachycardi a.

DR. MASSIE: So, you're concludi ng because of
the simlarity to these drugs, that these are not of
concern. That's the second part of the question.

DR DDMARCO Yes. [|'ll say yes.

DR. MASSIE: Anybody el se have any di scussion
on that point?

DR LIPICKY: Can | just clarify one thing?

The study that | ooked at verapam | and
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diltiazem was how many subjects?

DR. KOBRIN: In the verapam |, there were two
studi es. Each one was 6 subjects, and the diltiazem was 6
subj ect s.

DR. LI PICKY: So, your conclusions are being
based on 18 subjects. | just want you to recognize that.
You can concl ude exactly as you're concluding if you w sh.

DR. DO MARCO The conclusion is that the
changes on the ECG can be produced at doses that are
simlar. The safety conclusion would be based on a general
experience with those drugs. That's why | hesitated a
little bit. W don't know whet her these repol arization
abnormalities -- what significance they have, but it
appears that if they are of om nous significance, it's the
sanme for verapam | and diltiazem which have not been
associated clinically or at least in data that |'ve seen
wi th a higher incidence of malignant arrhythm as.

DR. TEMPLE: Parts A and B are two parts of a
guesti on about how one gave the assurance. The first was
if verapam | does the sane thing, does that reassure you
because you're pretty sure that doesn't cause torsades.
And then the second one is about the distinction between
the el ectrocardi ographic findings with mbefradil and the

el ectrocardi ographic findings with drugs that are known to
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cause probl ens.

So, | guess if the verapam|/diltiazem data
wer e standal one overwhel mng, this is all now put to rest.
The right answer to that is yes. |If it's close to that but
not quite, give us sone indication of how strong it is.

t hi nk ot herwi se we won't have your full views.

DR. MASSIE: | guess the thing is you said that
together wwth other information. So, if that alone is not
totally reassuring, we go on to 6(B)

DR DMARCO | think this is a new phenonenon
that we haven't described for verapam | and diltiazem
before, and | don't think anyone can say that no one knows
that this phenonenon doesn't have sone significance. It's
just that when verapam | and diltiazem have been | ooked at,
it has never been detected above sone threshold |evel, but
we really haven't reviewed | arge databases with those drugs
t oday.

So, | think this is a phenonenon seen with
drugs that are in comon use that are not conmmonly
associated with or not thought to be associated with
mal i gnant ventricular arrhythm as. The phenonmenon with
this drug appears to be the same. The exact significance
of this phenonenon is still unknown, but it has got to be

of limted significance or of the sanme as those drugs which
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we haven't | ooked at this closely.

DR LIPICKY: Can | ask you what you think the
sane is? It's sone change in the S-P but in fact the ones
I looked at didn't quite |look Iike the changes that
occurred with mbefradil. It certainly changed the T-wave
and what happens after the T-wave, but it didn't quite | ook
exactly like the same thing. This is in spite of what Dr.
Pratt's study says.

DR. DIMARCO. | nust admt | didn't have enough
to look at all of them and obviously you | ooked at 38 of
the patients fromthe mbefradil. But | find T-waves and
t hese U-waves so difficult and so changing over tine that |
can't say that there is one single pattern that is very
characteristic. They all look to ne to be in the sane
famly.

DR LIPICKY: Sonmething in the S-P.

DR. DIMARCO Well, but there's also an
energence of a U-wave. Now, Dr. Noble says that he thinks
this is the U-wave that was buried before. An alternative
expl anation would be it's an appearance of a U wave that
wasn't there as the T-wave shifts. So, | don't think we
can say that for sure.

DR CALIFF: | just want to voice a concern

about so nuch fixation on these little, what we call
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m cr ocar di ol ogy changes on the ECG W know there are
drugs that prolong the QT interval that are associated with

good health effects and drugs that prolong the QT interval

that are associated with bad health effects. W don't know

by | ooking at the EKG howto tell one from another, and now
we' re tal king about dissecting the EKG even further and
drawi ng conclusions fromit. It seens |ike we need to go
to the safety database and draw our concl usions.

DR. MASSIE: Well, | think that's where we're
headi ng.

Bob.

DR. PRATT: You can believe it or not, but the
conpany has made argunents that you can tell sonething
about what the significance of the el ectrocardiographic
finding is fromlooking at animal studies and in vitro
studies and stuff. Now, nmaybe you consider that part of
t he safety database, but there are other things one could
| ook at. \Whether they're persuasive or not is another
guesti on.

DR. MASSIE: | wanted to ask Ray, since you
have, of the people at this table, the greatest experience
with | ooking at these ECGs, what was different in your
opi ni on between the changes that you observed with

m befradi|l and verapam | ?
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DR, LIPICKY: Well, it's very hard to describe
that. The place where you really couldn't tell a U wave
anynore wasn't there. You could see two hunps, but you
never only saw one hunp, and that kind of stuff. | nust
admt | didn't try to systematically sit down and say what
the simlarities and dissimlarities were. |'mnot sure.
That's why | asked. [I'mnot sure that it's the sanme cow,

but I'"'mnot sure that it mght not be a Guernsey or

somet hi ng.

DR. MASSIE: Craig?

DR. PRATT: W had this very snmall, admttedly
very small, study but we did try to do sonething objective.

Everything here we're seeing is subjective. W asked
people to give their subjective opinion blinded to which of
these three drugs it was, and three experts couldn't tell a
di fference.

|'d just like to read one of the things that
Dr. Waldo has to say about a verapami| ECG He wote this.
O course, he did not know what the treatnent was.
“Inmportantly, | think the only thing of potential interest
and perhaps neaning is the apparent change in conparing
baseline on therapy in the shape of T and Uand QT-U. In
all cases, it becane really hard to know where the T ended

and the U began, and the shape of the T-U conpl ex was
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unusual ." He's tal king about a verapam | ECG It sounds
i ke the entire thing.

| think these are all overl apping issues.

DR. MASSIE: Well, | think we can probably nove
on to 6(B). That is to say, we're not sure that they're
not -- well, John thinks they' re about the sane and that's
reassuring | guess it's fair to say.

Can you concl ude that the m befradil -associ at ed
repol ari zati on changes are different fromthose seen with
ot her drugs that are known to induce ventricul ar
arrhyt hm as?

DR. D MARCO Looking at it two ways, | think
the preclinical profile is certainly different than the
vast majority of drugs. The ECG -- | don't think I could
tell the difference between the changes that are seen here
and sonme changes |'ve seen with drugs that are associ ated
with torsades. So, | don't think the ECG hel ps ne nmake a
di stinction.

DR. LI NDENFELD: |1'mjust interested in sort of
a rough estimation of what size database it would take to
see a change in torsades. What did it take with bepridil?
What do we need to see that?

DR. KOBRIN. To see what?

DR LI NDENFELD: To see if there is an
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i ncreased incidence of malignant arrhythmas. |In other
wor ds, we have a database for which there are sonme concerns
in the heart failure, that small group, but what size
popul ation did it take to see the incidence, for instance,
in bepridil? How many patients treated?

DR. KOBRIN: | think that in order to elimnate
an incidence of 1 in 1,000 or less, you have to go to tens
of thousands of patients in order to be able to rule it
out, and that's the case for any NDA

DR. MASSIE: Craig, | know you've | ooked at

this with other drugs. |Is that your feeling?
DR. PRATT: Yes. |I'd like to go back to
sonmething Dr. Califf said. | think it's very inportant. |

think the commttee is discussing a different concern, and
we have torsades brain. It just seens to cone over and
over again.

Ray's point about MACH 1, even if we knew today
every death and the ascription of cause of death, it
woul dn" t hel p hi m answer whether or not there's an
occasional patient wth torsades. It's only |ooking at the
entire preclinical database and everything else, you're
ei ther convinced that torsades is likely to be here with
this drug or it's not and nothing is going to help that 1

in 1,000 |ikelihood.
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| think the other issue is the issue of how
this drug fares in terns of overall nortality, not cause-
specific nortality, and that's | think what Dr. Califf was
describing. It's a different question. | think we've kind
of drifted back and forth between those two questions al
day.

DR. MASSIE: Your first point, that you have to
| ook at the entire database and deci de whet her or not
torsades is likely to be there or not. You' ve | ooked at
ot her dat abases, and woul d you have concl uded that torsades
that is not likely to be there wth terfenadi ne?

DR. PRATT: Terfenadi ne?

DR. MASSI E:  Yes.

DR. PRATT: Well, you see, to contrast it,
since |I've published on it --

DR. MASSIE: That's why I'm asking.

DR. PRATT: -- | think that you have in that
situation a very different preclinical situation and you
have a dose proportional change in QI. And |ike other
drugs that cause a dose proportional increase in QIc, there
are in sonme cases the possibility of torsades. Wth that
drug probably only, at |east based on things that we've
done -- in fact, Dr. Mdye and | collaborated on -- in the

presence of things |ike ketaconazole, erythromycin, et
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cetera. But it is related to that dose proportional change
in Qfc, and | think it is a signal that neans sonething.

| think here we have a totally different signa
which we're trying to ferret out whether this is a red flag
or a red herring.

DR LIPICKY: Craig, six nonths ago or really
two weeks ago I woul d have believed your statenent 100
percent, but now having | ooked at these el ectrocardi ograns,
I don't believe anybody that tells ne there is a QIc change
because | never read U-waves before either. And how woul d
you assure ne that in fact you knew what you were doing
when you were neasuring the QIc?

DR PRATT: Well, | suppose one thing we could
do is we did have the database upon which -- in fact, Dr.
Moye and | even described the variability of Qrlc,
interpatient and group variability. W could go back and
| ook at all those ECGs and nmake sure that we were not blind
and didn't mss Uwaves in every patient. |It's ny belief

that we didn't, but | nust say | haven't reviewed it

lately, like for three or four years. And that database
woul d still be available and | don't think it's an
unreasonable thing to do. | would be willing to do it.

DR MOYE: O course, the difficulty here is

that the incidence rate of torsades is so small that it's
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al nost beyond the resol ving power of clinical experinents
to capture it reliably. Wen we tried to design
prospective controlled clinical trials, you need not
t housands, but hundreds of thousands of patients all for a
great period of tinme in order to be able to pick up a
reliable treatnent effect on torsades.

|f you then turn to retrospective studies, |ike
hi storical cohort studies, you can use avail abl e dat abases,
but of course the nethodol ogy introduces biases such as
bi as by therapeutic indication which increases the noise
and nmakes it very difficult to pick up the signal. So,
every step out of a problemis a step into another one, and
it all has to do fundanentally with the extrenely | ow event
rate of interest.

DR LIPICKY: Barry, can | say one thing? |
don't know if this wll help either.

It is not unusual for us in the case of
approval of an antihypertensive or approval of an
antiangi nal to accept | owering of blood pressure as the
basis for approval and an increase in exercise tol erance as
the basis for approval, as long as it's also anti-ischemc.

We recogni ze that an NDA dat abase that nmay be
up to 3,000 or 4,000 patients is a very snmall database,

such as this one. There aren't very many bad things that
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happen to patients in that database. W don't expect to be
able to make judgnents about norbidity/nortality fromthat
NDA dat abase.

Therefore, we're fairly careful about | ooking
for what Craig said, dose-related increases in QIc. That
was sonething that was part of the way in which this data
was reported originally.

As it turns out, it may well have been a dose-
rel ated sonething, but | haven't heard anyone say that that
dose-rel ated sonething is not the sane as a dose-rel ated
change in QTc. Because | haven't heard anyone say that the
dat abases that they used to say was a dose-rel ated change
in Qlfc, they're sure of really that fact and not this.

DR. KONSTAM  You know, | guess you have to get
back to asking the question why are we concerned about
dose-rel ated changes on the surface ECG at all. | guess it
conmes fromthe fact that there are drugs that are known to
cause torsades that are associated with repol arization
abnormalities on the surface ECG You have to | ook at the
totality of the data and ask yourself is that what we have
here. Personally I'mconvinced that it isn't.

The principal thing that convinces nme of that
is that the basic el ectrophysiologic nechanisns in play in

this drug are very different fromall of the other drugs --
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and sonebody stop ne if I'"'mwong -- but all of the other
drugs that have caused torsades.

DR LIPICKY: This is APD now you're talking
about ?

DR. KONSTAM That's right.

DR LI PI CKY: APD.

DR. KONSTAM That's right.

DR. LIPICKY: So, the APD is the thing that
makes up your m nd.

DR. KONSTAM That's right. And | really |ook
to John particularly to tell me if |I'mgoing astray here,
but I'mpretty convinced by that.

DR. D MARCO Keep going, Marv.

(Laughter.)

DR. KONSTAM |'mpretty convinced that that's
t he key, and that the surface ECGis spotting sonething
that is linked to prolongation of the APD, and that's not
what we have here. Therefore, yes, there's sonething on
the surface ECG but | don't have any reason to worry about
it.

DR. MASSIE: Well, maybe we can focus on
6(B)(1) and 6(B)(2), which I guess are the tines where John
gets to tell us whether or not he feels -- first off, what

are the mbefradil-associated data that woul d convi nce you
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that this is so, that is, that this is different from ot her
drugs known to cause malignant ventricular arrhythm as?

DR DMARCO | think what allows ne to feel
fairly confident about this is the basic data that have
been presented by the sponsor show ng that the changes are
different. | was very intrigued by Dr. Noble's
presentation about the mechanism | think that wll
probably require confirmation, but it does provide a
rational explanation for this.

Again, | don't think that you can tell nuch
fromthe surface cardiogram so | ambasing this nostly on
the basic science profile of the drug which is well
characterized and which can be used to explain the ECG
changes.

DR. MASSIE: And are there other drug-
associ ated data that convince you this is so? |Is this back
to the other calciumblockers | guess or other information
about other malignant arrhythm as?

DR DMARCO It is reassuring that one of the
tests of the hypothesis that this is due to action
potential shortening is two other drugs that produce the
same effect, produce the sane ECG changes.

DR. MASSIE: Ray, do you want us to vote on any

of these questions?
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DR LI PI CKY: No.

DR. MASSI E: Does anybody want to espouse a
di fferent opinion than John on his degree of reassurance?
Bob?

DR. TEMPLE: You've heard this before, but I
need to get your view.

My inclination is to ask for sone anal ysis of
el ectrocardi ograns for showi ng QI prol ongation for drugs
that we do know cause a problem terfenadine or astem zole
and things like that, to take a | ook and see whet her on
cl ose exam nation by Dr. Lipicky he could resolve theminto
t he same kinds of non-Qrl prolongation that he did with the
sanpl es here.

Now, do you think that's unnecessary, stupid, a
good idea, or what?

DR DMARCO Well, | think it's one of those
situations where if you got a change that was different,
you'd feel reassured, but not positive. But |I'mnot sure
you'd get a change that was different. | think the
variability in these cardiograns is so great that these are
very difficult neasurenents to nmake. So, even if you got
t he sane thing, that wouldn't worry ne nore. | don't think
that that's going to help ne either way.

DR. TEMPLE: Let nme be clear on that. The
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conpany spent a |ot of tine show ng the phenonenalismof QT
prol ongation was not in fact QI prolongation but U wave and
T-wave nodification, which was certainly news to everyone
and not known initially.

If | understood what you just said, you're

saying even if what terfenadine does is exactly that, sonme

other information -- | presune the animal data and various
nodel s -- are reassuring enough so that you wouldn't even
care.

DR DDMARCO What |I'msaying is it would not
surprise nme that a conpetent observer could | ook at
terfenadi ne and get the sane result Dr. Lipicky got.

DR. TEMPLE: So, the so-called QT prol ongation
could just turn out to be a conplete fiction, sonething
that doesn't actually happen at all, as it doesn't happen
her e.

DR. DIMARCO. | think that it's very hard to
make those neasurenents. Exactly what the QI interval is
and how it relates to the U-wave, what notch is really
i mportant, how to make that cal cul ati on down of the down
sl ope |li ke Ray was | ooking at the peak and he was | ooking
at the notch, how do you extrapol ate that down, they're al
uncertainties, and whatever you find is going to be based

on what your assunptions are. And yet, | don't know if
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there are good rel ati onships there.

DR. TEMPLE: Well, for sure, not every case
w Il be resolvable, but Ray couldn't find any case where he
t hought there was docunented QT prol ongation anong that
group of el ectrocardi ograns where soneone thought there
was. | guess | would have thought that unless we're
conpl etely wong about the phenonenon, at |east with sone
of those other cases you'll be able to say, well, | don't
see a U-wave here. This |ooks real. But you're not so
sure about that.

DR. DIMARCO. |I'mnot so sure, but | can't say
for certain.

DR. TEMPLE: So, it would help if you could
learn that, if you saw, oh, well, this | ooks different.

DR. Di MARCO. What would you do if you had
50/ 507

DR. TEMPLE: | would then be reassured
consi derably actually because | would then know t hat where
Qr prolongation is linked to disaster, you often at | east
can see actual prolongation of the QI, whereas here there
wasn't any of that. Not one case withstood Ray's scrutiny.

DR. DDMARCO If you took that absol ute thing,
then it m ght be hel pful because |I was basing ny thing that

I think that you'll find situations for terfenadi ne where
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the QI is long and which by Ray's criteria it would
actually not --

DR. TEMPLE: Yes, |I'msure of that. There
woul d be sonme where there woul d.

DR DDMARCO Yes. M guess is there wll be,
yes.

DR, LIPICKY: But then if |I sumup the
di scussion as it is now, what one can do is stop neasuring
the QI and sinply neasure action potential duration in
guinea pig atrium and if that shortens, you don't care
what you see on the cardiogram That's what you' ve just
sai d.

DR CALIFF: [I've had a standing dinner for two
avai | abl e to any house officer who can give ne enpirical
data to show that it's useful to nmeasure the QI in
patients. So, you may be right. |It's interesting, fun to
| ook at, but --

DR. MASSIE: Well, if you' ve got a bet --

DR. CALI FF: Twel ve years.

DR LIPICKY: What is the bet?

(Laughter.)

DR. CALIFF: If you're |ooking for a dinner,
you' d have to conme to Dur ham

(Laughter.)
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DR. RUSKIN: | think the question of what to do
with the long QI interval is a hard one to answer. Again,
this is clinical anecdote. | don't have an extensive
dat abase, but there's no question that drugs |ike quinidine
or sotalol which are known to cause torsades and known to
prolong the QT interval will in sone patients nake the
nmeasurabl e QT interval |onger when you can see a U wave
both before and after. The QI interval will get longer in
some of those patients.

VWhat | can't exclude with certainty because |
don't have the data is whether or not there are sone
patients in whom T-U fusion may occur, such as Ray has
descri bed, and may be part of what you see with those
drugs.

But | think it's inportant to point out that
when you can neasure the QI interval and when you can see
the U-wave before and after, the QI interval will get
| onger with drugs |ike quinidine and sotal ol and
am odar one.

DR. MASSIE: So, it would be your hypothesis,
if we did what Bob suggests and gi ve Ray sonme nore work
that includes some ECGs with other drugs that we know cause
torsades, that he will be able to distinguish a difference.

DR. RUSKIN: | think you'll see differences.
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What | can't say, because | don't have the data and |'ve
never studied it in a systematic way, is what the
percentages will be and how many mght fit into this gray
zone.

DR, LIPICKY: Can | just say one thing? This
is not ny fault. This is not ny discovery.

(Laughter.)

DR LIPICKY: Al | did was read sone ECGs.

The conpany found this. |Isaac is the one that described
t hi s phenonenon.

DR. TOVASELLI: Again, this is ny inpression of
things here, but | think we're trying to infer a nechani sm
fromwhat is truly body surface el ectrocardi ographic
phenonenol ogy. | think what the conpany has shown is that
you coul d probably produce things that | ook simlar on the
body surface both from prol ongation and fromreduction in
action potential duration.

The mechanistic Iink that we who study cellul ar
events believe is it's the action potential prolongation
and associ ated phenonena |i ke after depol arizations that
are really coupled to torsades de pointes and pol ynorphic
VI. And that's the critical issue as | see it.

The other thing is this is not a static

phenonenon and there are other things that people who have



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

195
long QT intervals who are going to get torsades on
qui ni dine or on other drugs have, |ike persistent bigem ny,
like very large variability in the beat-to-beat behavior of
the QI interval

So, | think the bottomline is trying to infer
mechani sm from body surface el ectrocardi ographic
phenonenol ogy | think is very difficult.

DR MASSIE: Well, | think you're right but I
think that Ray asked a provocative question which
personal |y would respond that 1'mnot willing to decide
el ectrophysiologic risk or no risk from neasuring action
potential duration in guinea pigs or conputer nodels.
Clearly what we want is a safety database, but short of
havi ng the nost extensive safety database, it would be
reassuring to have sone feeling that there are differences
on the body surface ECG between dangerous drugs and un-
danger ous drugs.

DR. TOVASELLI: | agree the safety database is
the ultimate bottomline, but | think it's difficult to
infer too much from what happens on the body surface
el ectrocardi ogramjust in terns of risk.

DR. MASSIE: Well, we're at the end of question
6. Ray says no vote.

|"d like to hear from ot her panel nenbers
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whet her we want to keep Ray enpl oyed readi ng ECGs or not.
Does anybody think it's worth doing this? Qbviously, John
is quite anbival ent about its utility.

DR. KONSTAM | wouldn't do it on the grounds
that | think you could nake Bob feel better, but | don't
think that there would be anything that could conme out of
it, speaking for nyself, that woul d convince ne that
there's a problem In that light, personally |I wouldn't do
it.

DR. MASSI E: Anybody el se?

DR. TEMPLE: Making ne feel better is not a
trivial thing.

(Laughter.)

DR. TEMPLE: | have to sign this thing, you
know. Feeling better is good.

DR. MASSIE: | think we need to nove on.

Besi des the effect on repol arization, does
m befradi| have other el ectrophysiologic effects on the
heart? |f so, what are these effects and at what doses do
t hey occur?

DR. DIMARCO | think we saw effects on
particularly the AV node and the sinus node simlar to
t hose seen with other cal ciumchannel blockers. They are

dose-related. They increase, but they' re detectable during
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t he dosage intervals that the manufacture is tal king about.

DR. MASSIE: Are you concerned about those?

DR D MARCO  No.

DR. MASSIE: Are there other safety concerns
pertinent to the approval of mbefradil? M ke, do you have
any ot hers?

DR. WEBER: No. The only issue that has been
raised -- so |l won't go into it again -- were the deaths in
the early pilot work and the CHF protocol. Oher than
that, | did not see anything that would nmake this drug give
me any nore concern than other cal cium channel bl ockers or
ot her anti hypertensive drugs.

DR. MASSIE: John?

DR. DiMARCO M only safety concern is, since
this is a relatively new phenonenon, | don't really know if
we conbine this with other drugs that affect
repol ari zation, either by the sanme or particularly by
di fferent nechani sns, whether that has any om nous
signi ficance. Those patients were for the nost part
excluded fromthese trials. So, | think it's an
unanswer abl e questi on on the basis of these data.

DR. MASSIE: Do you think it should be so
indicated in the labeling that there may or nmay not be sone

ri sk?
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DR. DOMARCO At the present tine, | think that
| abel ing should say that this phenonenon in the QT-U or
Qfc, as it probably will be neasured by nost people, has
been noted, and the interaction wth drugs which are known
to prolong the QT interval and produce arrhythmas is
uncharacterized, and I would not use this drug in those
patients until there has been nore experience.

DR. MOYE: |I'd like to followup on that. I'm
still concerned about the need to reassure both the
national community of physicians and the public at |arge.

I have heard and amrespectful of and | earned a great deal
about el ectrophysiology this norning, but | think the best
reassurance for the public is not theory, it's data.

Having said that, | recognize that | am boxed
nicely into a corner because, as Craig has appropriately
rem nded ne, the DSMB woul d probably not allow for early
unbl i ndi ng, and Ray has appropriately rem nded ne that even
if they did, incidence rates fromone popul ati on are not
necessarily predictive of incidence rates in another
popul ation. And | rem nd nyself that we can't have a de
novo trial looking at this issue in the popul ati on of
i nterest because it would be nuch too | arge and probably
inpractical to carry out.

So, | can't have the trial | want, so | nust be
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able to use the available data. And if |I can't do that,
then | have to use data when it becones available, and to
me that nmeans that the best -- not very attractive to be
sure -- but the best thing, the best option before us I
think is to wait until we have sone information fromthe
heart failure trial.

|"'mafraid that we are rushing into this. This
is a new nechanism W have heard fromthe | earned experts
that they nust speak, despite their experience, fromtheir
own clinical experience and with anecdotes because they
don't have the data set that we need. W are likely to
never get the data set that we would like. So, |I'mjust
asking that we be patient until we have sone nore data that
allows us to address in sonme sense the incidence rate of
sequel ae fromthis new phenonenon.

DR. MASSI E: Mar vi n?

DR. KONSTAM  Yes. | pretty nuch agree with
the position that Craig stated -- and Rob and ot hers have
said sone simlar things -- that there are two separate

issues. One is the ECG which personally I'mnot worried
about. The other is this signal energing fromthe heart
failure database that | am concerned about.

One of the reason that |I'm concerned about it

is that it fits some other stuff that we know about cal ci um
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bl ockers in patients with heart failure and ventricul ar
systolic dysfunction, and | think putting those two things
together and that simlar data signal, outcone signal, does
not energe fromthe hypertensi on and angi na popul ati on per
se that excluded patients with heart failure.

Personally I'm concerned enough about that
signal that | would put sone kind of a caution or deal wth
that in sone way in the popul ation of patients with reduced
systolic function until the MACH 1 data are avail abl e.
see nothing in the data that keeps ne away fromthe
hypertensi on and angi na popul ation as | ong as they have
normal systolic function, but I think we need to deal with
that latter popul ati on sonehow.

DR. MASSIE: Let nme just ask, isn't there sone
sort of general caution in all the cal ci um bl ockers?

DR LIPICKY: Well, | can't swear to it, but
there should be. It ought to say cal cium channel bl ockers
aren't good for people whose ventricles aren't working
wel | .

DR. MASSIE: |'mpretty sure there is.

DR TEMPLE: Well, Barry, there is.

DR. MASSIE: -- just got renmpved with
am odi pine as a result of --

DR LIPICKY: Wll, that was sort of one of
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t hose deal s.

DR. KONSTAM Can | just raise another point
about that with regard to -- let's say, assumng the MACH 1
when they came out were neutral or even positive. That
woul d still not conpletely take ny concern away, and it's
for this reason

There's a difference between the MACH 1 study
and the other studies, and one inportant regard is that al
the MACH 1 patients are on ACE inhibitors. | think it's
entirely possible that the adverse effect that may be
present in calciumchannel blockers in patients with | ow
systolic function, that the difference that we've seen in
different trials in the past is not so nuch related to
differences in drugs, but related to differences in
background therapy. So, the MACH 1 data will have a
patient group that is very different in ternms of background
t herapy than the database that we're looking at in
hypertensi on and angina. So, |'mnot going to be
conpl etely persuaded fromthe MACH 1 data that the drug is
safe in patients with |ow systolic function.

DR CALIFF: It's painful to say this because
this has been a great presentation and the data have been
presented very clearly. But | think Lemhas a critica

issue, and | pretty nuch agree with him The term has been
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used "popul ation of interest.” People with hypertension
and angi na are not, by and | arge, people who have no ot her
di seases and are feeling pretty well. It's a mxture, a
very het erogenous popul ati on.

| think it's concerning that the nortality data
| ook the way they do right now, but not definitive. M
hunch is that things are going to be fine and the conpany
has done the right things all the way along. So, it's not
a critique of the way the problemis being approached.

It's just that it's hard to say that there are no safety
concerns at this point. M hunch is that everything wll
be fine when the data cone in, but with the inbal ance that
we currently see in the data that's avail able, the degree
of doubt is significant, at |east on ny part.

DR. MASSIE. M ke?

DR. VWEBER: | think what you're saying, Rob, is
basically correct, but as sonmeone who spends a lot of tine
dealing with hypertension, issues of occult or unknown |eft
ventricular systolic dysfunction occur surprisingly
infrequently. They do occur, no question about it, but in
a very small proportion of patients. It would be very hard
for me to recollect fromny own experience ever being
surprised or upset that soneone | have put, say, on a

cal ci um channel bl ocker has suddenly devel oped any
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pr obl ens.

| wonder if | could get Suzanne Qparil, who's
here and is very know edgeable in these areas of clinical
hypertension, to make a comment on that, whether |'m being
too easily satisfied on that.

DR. OPARIL: Yes. Fromthe clinician's point
of view, many patients do have conorbid conditions, |eft
ventricul ar hypertrophy, even overt failure. Usually the
bi g henodynam c problemis high after-load if their
hypertension is uncontrolled, and | owering bl ood pressure
usual |y makes them better, not worse, even if the agent may
have sone intrinsic negative inotropic effect.

DR. MASSIE: Let ne just raise one question.

W have at | east one cal ciumblocker, | think diltiazem
that had a post-infarction study where the group of people
that had LV dysfunction did worse, and that was not an

angi na popul ati on but probably not too distinguishable from
an angi na popul ati on.

The question is what do you do with that
information. Let's say MACH 1 cones out that way. What do
you do with your angina and hypertension clainf? 1'd guess
I'd ask Rob that.

DR. CALIFF: It would depend on how substanti al

the difference was. In the absence of seeing the
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information, it's just hard because | inagine a
ci rcunstance where if there was a negative effect, it would
be small enough that it wouldn't bother ne to be part of
letting the drug out on the market for people wthout LV
dysfunction. Yes, there could be such a small effect that
woul d still be significant, but | can't say exactly what it
woul d be.

DR. TEMPLE: All cal cium channel bl ockers,
until they do a study showi ng otherw se, bear sone warning
agai nst use in people with heart failure. | think it says
heart failure, not LV dysfunction. Mybe that's a defect.

W need to understand the inplications of what
you' re saying which | take to be that a drug should not be
approved for angi na or hypertension because sone of those
peopl e have LV dysfunction until you carry out a study in
overt heart failure.

There are a lot of things that have come up
today that | think may need some sort of workshop approach
because we shouldn't nove lightly to requiring many-

t housand-patient trials without a clear indication of what
we' re about.

But is that what you're saying, Rob? Because
that is clearly a new standard for approval of angina

dr ugs.
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DR. CALIFF: [1'mgoing to stake out that
extreme position at this point because to me we treat

hypertension to reduce the risk of stroke and death and

renal failure. | can think of a |lot of ways I could | ower
the bl ood pressure and kill people, and when we treat
angina, | think you said it very well, there are not nmany

peopl e who are di sabl ed by severe angi na today because
peopl e get revascul ari zed and we have many ot her effective
treat ments

So, when we treat angina, we're really treating
i schem c heart disease, and to pronote the use of a therapy
because it makes people's synptons better w thout
under standi ng the other side of the coin, what it does in
terms of the major issues that concern us in the treatnent
of ischem c heart disease today, seens to ne to be
treacherous at the least in terns of the public health.

Now, | would look at it differently if there
was a wonderful up-side that was not available. If this
was really sonething that was dramatically different,
better than anything else in the way of relieving synptons,
then I would look at it differently. But given the fact
there are a |lot of other effective therapies out there, why
not be safe with the public?

DR. TEMPLE: Well, a short answer is you don't
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know t he answer to the question you pose for an event.

DR. CALIFF: That's right.

DR. TEMPLE: There are no nortality studies in
ordinary angina that |I'maware of.

DR. CALIFF: But just because you did things
wong in the past doesn't nean we should continue that.

W' ve | earned a |ot.

DR. TEMPLE: |'m not necessarily taking the
position. You can guess |'m nervous about this.

But the devel opnent of antiangi nal and
anti hypertensive drugs has had up to now databases of 1,500
to 2,000 people, but there has not been a requirenent and
not much thought going into what kind of nortality studies
you do.

What's particularly inportant about what you're
suggesting is that you're asking for a nortality study in
sonmething that isn't even a claim There isn't, for the
nost part, with cal ciumchannel blockers a desire to treat
people with heart failure, and | think you're defining it
as a needed safety study. W don't know what the size of
t hose studies would be, but | would say conservatively
t hey' ve got to be several thousand to be reassuring as a
precondition to approving drugs for angina and

hypertension. |'mjust saying that's the sort of
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requi renent that one needs to think about at sone | ength.

DR. CALIFF. Let nme just say with regard to ny
| ast statenment it was unfair. | think we've learned a | ot
in the |ast few years about the overall health effects of
therapies. | think fromny perspective it is tinme for a
change in this particular field.

| can guarantee you that if you had a few
t housand patients and put in the kinds of patients that are
being treated in practice into the trials, you' d at |east
have a better estimate than the way things are currently
done with these pristine patients who can't represents
what's in practice, as you said, because anyone who had
signi ficant angina wouldn't go on placebo, for exanple.

DR MASSIE: | think we're into the
phi | osophi cal, although it obviously m ght affect sone
people's votes. However, we have 10 m nutes and we have to
vote on three nore questions. So, unless sonebody has
sonmet hing brand new to say -- do you have sonet hing brand
new to say?

DR. KONSTAM  Well, I'd just like to disagree
with Rob. | think it is --

DR. MASSIE: That's not brand new. You've been
di sagreeing on this point all the way through.

(Laughter.)
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DR. KONSTAM  No. Actually I've agreed with
j ust about everything else he said up till now, to tell you
the truth, because |I'm concerned about the sanme things he's
concer ned about.
But | think it's personally too extrene to keep

the drug off the market because of the signal that we see

in the heart failure population. | don't see what data
come to bear on that particular argunent. | think if there
were sonething big going on, |I'd expect to have seen it in

t he 3,000 popul ati on random zed on the hypertension/angi na,
and | don't see it.

DR. MASSIE: | nust say that if we had our
choice to have a survival or norbidity/nortality trial in
the drugs we're | ooking at for hypertension and angina, |I'd
much rather see it in hypertension and angi na than in heart
failure, but maybe we should have both. But if we're going
to do that, then we have reinvented the world.

But | think there was a conm ttee neeting not
too long ago that certainly tried to incentivize people to
| ooking at norbidity and nortality in hypertension, and
we're seeing nore trials, and nmaybe even this product wll
be the subject of such a trial sone day.

Let's nove on to question 9. Should m befradi

be approved for the treatnent of hypertension?
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"' mnot sure we need nuch further discussion.
I think that's what we've been di scussing.

l"mgoing to ask the two primary reviewers to
vote first and then the rest of the commttee. John, why
don't you start?

DR. Di MARCO. | would recommend approval .
woul d recommend doses of 50 and 100 m I li grans.

DR. MASSIE: Let's just do yes.

DR. D MARCO (Okay. Yes.

DR. MASSIE. M ke?

DR. VWEBER: Yes, exactly the sane. | would
support approval at the doses that we've di scussed.

DR. MASSIE: Marv?

DR. KONSTAM Yes, but I'd like to see sone
strong wordi ng cautioni ng agai nst use in patients with LV
systolic dysfunction. Does that cone in |later? Watever.
It's a qualified yes.

DR RAEHL: Yes, qualifications to follow

DR MASSIE: Len?

DR MOYE: No. | think it's premature. |
t hi nk the sponsor should be |auded for this excellent and
honest and frank workup of a very difficult, new problem
and | think that we have to do a little nore work and be a

l[ittle nore patient. So, perhaps the drug is good, but



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

210
let's be sure.
DR. LI NDENFELD: | would vote no for two
reasons. Just what Lemhas said and I'mstill not totally

convinced that the action potential duration is an adequate

surrogat e.

DR. MASSIE: | have to abstain.

DR CALIFF: | vote no for the sane reasons as
Lem | would be willing, if there was a way to get the

interimresults of the heart failure trial and it | ooked
good, to reconsider very quickly.

DR GRINES: | vote yes.

DR MASSIEE 5 to 3, so we have to go onto
9(B).

Basically the question is, are the
repol ari zati on changes sufficiently worrisone that |abeling
shoul d rel egate m befradil to second-line therapy for
hypertension, that is, basically only to be used for

pati ents who do not respond to other therapy?

| think that's an additional vote. | guess
we' |l start with John again.
DR DMARCO I'Il vote no. M concern is not

about peopl e responding to other drugs for hypertension.
My concern has al ready been expressed about other drugs

whi ch have known arrhythm c potenti al
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DR. MASSIE. M ke?

DR. WEBER: Yes, | think this may be the | ast
time we'll be tal king specifically about hypertension, so
"Il agree with John that I'mnot worried anynore about
repol arization. But | do agree with the point that Marvin
has been making -- and I'Il let himspeak on it nore
lengthily -- that there should be clear |abeling about |eft
ventricul ar systolic dysfunction.

On general principles too, I don't agree that
the drug should be indicated or used for second-line
treatnent. If it's not considered worthy of first-Iline
treatnment, frankly I don't see nmuch point to an
alternative

| think it's a useful drug. | think it |owers
bl ood pressure well. It lowers blood pressure | suspect
better than nost avail able drugs and slightly reduces the

heart rate which is also useful for treating hypertension.

So, | think it wll be quite a useful addition and with the
appropriate | abeling caveats, | think it should be a first-
i ne drug.

DR. MASSIE: Let's start down at this end.
G ndy?
DR CRINES: W're on 9(B)~?

DR. MASSIE: Yes, 9(B). Yes would be it could
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be a second-line drug; no, it is not.

DR. GRINES: No. | think first-line agent is
okay as long as we put the warni ng about no know edge of
| eft ventricular dysfunction.

DR. TEMPLE: | just wanted to ask, we don't
just count the votes. W try to listen to the words that
peopl e use too. So, | want to ask the three people who did
not think approval should be supported a little bit about
the reasons. | hear at |east sone concern about the
possibility that the repolarization problemis still real.
| understand that part.

| want to be sure | understand what the purpose

of getting MACH 1 data would be, and I'Il give you sone
choices. Is it to resolve the problemraised by the pil ot
study? That's nunber 1. |Is it because it's necessary to

characterize the effect of a cal cium channel bl ocker on
people with heart failure before you can put it out even
for people who may not have heart failure but you need to
know t he answer as part of a proper workup of the drug?
guess those are ny two.

DR. MASSIE: Let's finish this vote.

DR. TEMPLE: OCh, I'msorry. | thought you had.

DR MASSIE: W're still in the second-Iline

t her apy.
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DR. TEMPLE: [I'msorry. | thought you had
finished the vote.

DR. MASSIE: Then we'll cone back to your
guesti on.

Rob?

DR CALIFF. | would say it should be second-
line until nore safety data is avail abl e.

DR. LI NDENFELD: | woul d say the sane thing.

It should be second-line until we have nore data in both
t he areas we' ve di scussed.

DR. MOYE: Second-li ne.

DR. MASSIE: Cynthia?

DR. RAEHL: Well, | guess | have a question,
what is second-line? Are all calcium bl ockers second-I|ine
conpared to diuretics and beta-bl ockers, JNC V, and those
types of things? So, | think it's somewhat of an absurd
guesti on.

But having said that, | don't believe it should
be second-line. At the sanme tine | would say, as we've
al ready discussed, | think there are a |ot of |abeling
i ssues regardi ng contraindications, drugs, other
concom tant di seases that need to be addressed. |'m not
sure that makes it a second-line therapy in the overal

ar manment ari um
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DR. KONSTAM  Yes, ny vote is no. [|'mnot
concerned about the repolarization changes. | don't think
it needs to be second line. |'msinply concerned about the

LV systolic dysfunction in heart failure.

DR. MASSIE: Very quickly because we've hit the
1: 30 threshold. Rob, you voted no on the first vote. What
was your reason anong the ones that Bob offered?

DR, CALIFF:. It's actually a double reason I
think. First is | have an underlying concern that there
are a lot of people out there with systolic dysfunction
that are not known to the practitioner and we've got good
epidem ol ogic evidence | think to back that up. So, | want
to know. | think you should know what the risks are when
you prescribe a therapy for the patients that you're
treating.

And | think the presentation has done a good
job of making the case that it's not the quinidine-like
effects that are concerning. It's verapam | and diltiazem
like effects. This drug seens to be nore |ike they are.

So, if the MACH 1 results showed a benefit or
at least no detrinental effect, then this would be a
wonderful first-line treatnent. It mght even been highly
recommended. You're lowering the heart rate, |lowering the

bl ood pressure with a great side effect profile.
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DR. TEMPLE: No. | understand why it woul d be
good for sonebody to have an expanded cl aim and they
understand that too. That's why they're doing the study.
But you're now suggesting that they have to require that
t hey pursue that before approval. At least that's what |'m
hearing you say.

DR, CALIFF. It would take away the severe
restriction which I regard as a fairly nebul ous restriction
in clinical practice.

DR GRINES: | have a question. Then, Rob,
woul d you suggest that diltiazem and verapam | be w t hdrawn
fromthe market then since we don't know really who has LV
dysfunction when we initiate therapy in many patients?

DR. CALIFF: Wuld I advocate that? 1'd rather
not answer it.

(Laughter.)

DR MASSIE: 1'd like to nove on.

JoAnn, why did you vote no?

DR. LI NDENFELD: Well, | think for the sane
reason. | think we just need initial safety data to say
that -- we have a lot of other good alternatives for angina

and hypertension.
DR MASSIE: Len?

DR. MOYE: | just need reassurance that there
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may not be sone bad sequelae to the findings for
repol arization. dinical trials have shown surprises
before, and | just need to know that we don't have a bad
surprise waiting for us before we approve the drug.

DR. TEMPLE: But it's the repolarization

guesti on.

DR. MOYE: Yes.

DR. KONSTAM Barry?

DR MASSIE: | want to nove --

DR. KONSTAM |'m sorry.

DR. MASSIE. You voted yes.

DR. KONSTAM But I'msorry. | want to say
somet hi ng.

| just want to say | wll not be persuaded by
the MACH 1 data that I no | onger have to be concerned about
patients with LV systolic dysfunction contrary to what Rob
said and precisely because | think it's a different
background therapy that those patients are on. And | think
it's entirely possible, for exanple, that other cal cium
channel bl ockers that have shown neutral to positive
effects in the heart failure popul ati on have done so
because of differences in background therapy as opposed to
the fact that it's a different drug. So, | wll continue

to have the concern about LV systolic dysfunction even if
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the MACH 1 data are floridly positive.
DR. MASSIE: Should m befradil be approved for
the treatnment of chronic stable angina? And if so, what
doses? | guess we really got the doses, but we'll et John

vote on this first.

DR. D MARCO  Yes.

DR. MASSIE. M ke?

DR. WEBER:  Yes.

DR MASSIE: W'IlIl start down there. Marv?

DR KONSTAM  Yes.

DR RAEHL: Yes.

DR MOYE: No.

DR, LI NDENFELD: No.

DR. MASSIE: Rob?

DR CALI FF:  No.

DR GRINES: |I'mgoing to vote yes on this one
too. | share sonme of the sane concerns about |ong-term

outconme, but | think that those are things that the FDA
per haps shoul d address prospectively with future
applications rather than this particul ar agent.

DR. MASSIE: So, we've done the doses and we
have to do the first and second-line vote again?

DR, LIPICKY: No, | don't think so.

DR. MASSIE: Ckay, that's good.
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If it is approved, what should the |abeling say
about m befradil-associ ated repol ari zati on changes?

How nuch detail do you want us to go into?

DR LIPICKY: | think we know the answer to
that. We're okay. Wit a mnute. Dr. Tenple doesn't
t hi nk so.

DR. TEMPLE: | wanted to ask a specific
question. It obviously has to warn about use in drugs
whose netabolismit interferes with. W heard about that.

DR. MASSIE: Could the audience please try to
be quiet while we finish our discussion?

DR. TEMPLE: One m ght also worry about a
phar macodynam c interaction. Was there also a concern
about obscuring the ECG? For exanple, if you used it with
qui ni di ne, you m ght not be able to figure out what the QT
actually is. | just wondered whether that was an
addi ti onal concern or not.

DR. MASSIE: John?

DR. DOMARCO At the present tine, | would
recommend that it not be used with drugs that are known to
produce changes in the QI associated with norbidity. |
just don't think there's any data in this database that
relates to that. You' d have to actually | ook and see what

the two did in conbination, and there's no information
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present ed about the conbi nations.

DR. MASSIE: So, that's virtually any
antiarrhythm c woul d you say?

DR. DiMARCO. Yes, | think virtually any
antiarrhythmc. |It's going to be a problem obviously,
during treatnent of atrial fibrillation, but until the
sponsor generates sone data with antiarrhythmcs, it's
going to be difficult.

DR. MASSIE: Any other comments on this one?

DR. LI NDENFELD: | still think we ought to give
some consideration to the cyclosporin issue. |In the renal
transpl ant patients in study 14401 it said, all patients
had a two to threefold increase in cyclosporin blood
levels. That's a pretty big increase.

DR. MASSIE: So, is the recommendation the
| abel i ng poi nt that out?

DR. TEMPLE: W would warn agai nst use with any
drug that's netabolized by that systemand certainly
cyclosporin is one of those.

DR. MASSIE: And | think you' ve heard sone
concern which | guess you can take under advi senent about
LV dysfunction. |Is that fair enough?

DR. TEMPLE: W heard that.

DR. MASSIE: Good. W're going to be back here
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at 10 after 2:00.
(Whereupon, at 1:34 p.m, the conmmttee was

recessed, to reconvene at 2:15 p.m, this sane day.)

AFTERNOON SESSI ON
(2:16 p.m)
DR. MASSIE: W'IlIl call the neeting to order
again and get ready to start. |'msure that our | ast
remai ning conmttee nmenber or so is going to be in shortly.
The second order of business today is NDA 20-
718, Integrilin for the indication of antithronbotic
therapy during PTCA. Again, we're going to try to let the
sponsor conplete their entire presentati on before asking
guestions, and we are going to have to nove at a sonewhat

accel erated pace because we only have a couple of hours for
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this whol e discussion. So, why don't we get started?

DR. HOMCY: Good afternoon, nenbers of the
advisory commttee, FDA officials, |adies and gentl enen.

My nane is Charles Honty and | amthe Vice
Presi dent of Research and Devel opnent at COR Therapeuti cs.
It's nmy pleasure on behalf of the conpany to introduce the
agenda on Integrilin today.

Let nme start by quickly telling you about COR
COR Therapeutics is a nine-year-old biotechnol ogy conpany
that has focused since its inception on the devel opnent of
novel therapeutics for acute and severe cardi ovascul ar
di seases.

COR s first therapeutic target was the platel et
gl ycoprotein IIb-l11la receptor. Its goal was to devel op an
agent which would not only provide increnental
antithronbotic protection for patients fromthe potentially
life-threatening conplications of coronary angioplasty, but
al so because of its particular nolecul ar and pharmacol ogic
properties that m ght achieve this goal w thout
conprom sing patient safety.

COR searched for an agent that woul d have three
properties. First, since coronary artery disease is a
chroni c disease and patients frequently require

reintervention in nonths and years of follow up, COR
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focused its efforts on devel oping a snall nol ecul e
ant agoni st which would, by its very nature, not pose an
i mmunogeni ¢ potential and thereby allow readm nistration to
proceed safely.

COR wanted this nolecule to have two ot her
properties as well: a short plasnma half-life and rapidly
reversi ble receptor binding kinetics allow ng pl atel et
bl ockade to be rapidly turned on, but also rapidly reversed
i f bl eeding becane a problem

As you are aware, COR is seeking approval for
Integrilin as an adjunct to PTCA for the prevention of
acute ischemc cardiac conplications related to abrupt
closure of the treated coronary vessel. Specifically these
conplications can include the irreversible ones such as
death in myocardial infarction, as well as the need for
urgent intervention.

In preparing to come to this advisory
comm ttee, we have been well|l aware of the issues related to
our denonstrating substantial proof of efficacy based on
the results of the IMPACT II trial. | amreferring to the
fact that although one of the two drug treatnment arns in
this single pivotal trial nmet the protocol -specified | evel
for a significant reduction in the primary efficacy

endpoint, this effect was not as robust as predicted.
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Specifically, the IMPACT Il trial was sized to detect with
80 percent power a 33 percent reduction in ischemc events
at 30 days versus placebo, while in actuality the observed
drug effect was closer to 20 percent.

Wth these issues in mnd, our seeking approval
for Integrilin is based on a body of data which
denonstrates that the drug clearly works. By this, | nean
that it increnentally adds antithronbotic protection for
patients during a coronary angi opl asty over that which is
possi ble with standard heparin and aspirin and, secondly,
that this pharmacol ogic effect translates into a clear
clinical benefit for patients.

I n your eval uation of efficacy, we realize that
these are the two key points that nust be convincingly
supported by the data: first, that the drug works and,
nore inportantly, that patients benefit. You wll| see data
today that denonstrates that the thronmbotic conplications
of angiopl asty, specifically death, M, and the need for
urgent intervention, were imedi ately and robustly
decreased in both Integrilin-treated cohorts, and when one
| ooks thereafter, this benefit persisted.

Just as inportantly, this clinical benefit was
achieved without incurring a safety penalty. COR s goal in

i ntroducing this new therapy was not only to show that it
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coul d add antithronbotic protection for platelets by way of
Il b-111a blockade, but also that this could be done safely
by identifying that portion of the dose-response curve
whi ch had the best opportunity to be both effective and
saf e.

It is Friday afternoon, and |I realize that ours
is the fourth application to have been reviewed by you in
the past two days. In this spirit, we would |ike to keep
our presentation short and we wll and therefore have
geared our agenda to get at the issues.

Before the efficacy data are presented, it wll
be val uable for you to hear fromDr. David Phillips, a
scientist at COR who first cloned and characterized the
I1b-11la receptor. He wll reviewthe rationale as to why
the bl ocking of this nolecule on the platelet surface
offers the best opportunity for abrogating platelet-
medi ated thronbosis. He will briefly tell you about the
devel opment of Integrilin and focus on the pharnacol ogic
features that were engineered into this nolecule during its
devel opnent. Understanding the properties that were sought
has inplications for the efficacy and safety data that was
achieved with this nol ecul e.

Dr. Mchael Kitt, the Vice President of

Cinical Research at COR Therapeutics, will present the
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efficacy data and his will constitute the bulk of COR s
presentation today.

Dr. Kerry Lee of Duke University, the
bi ostatistician for the IMPACT Il trial, is available for
gquestions that mght arise fromDr. Kitt's presentation

Dr. Todd Lorenz of the Cinical Research G oup
at CORw Il then briefly sunmarize the safety data

| wll conclude with a summary of all the data
supporting the positive benefit-to-risk profile of
Integrilin.

In Iight of the questions that have been posed
to the coomittee by the FDA, anobng other participants that
are here with the COR group -- and these are listed in your
briefing book -- is Dr. Robert Harrington, a cardiol ogi st
at Duke University, who was an investigator in the | MPACT
Il trial and is a principal investigator of PURSU T, our
own stable angina trial. He is available in particular to
address the issue of the relevance of the PURSU T trial to
your present deliberations.

"1l ask David Phillips to come up to the
podi um now.

DR. PHI LLIPS: Good afternoon.

During this preclinical presentation, 1'd |ike

to first talk about Ilb-lIl1la and discuss its role in
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t hronbosi s and henostasis nedi ated by pl atel et aggregati on
and why Ilb-llla is an attractive drug di scovery target;
next, the discovery and properties of Integrilin and why
Integrilin is of value for the treatnent of acute coronary
syndrones; and finally, the preclinical pharmacol ogy of
Integrilin, which has established its antithronbotic
activity and the pharmcodynam c correl ates which were used
for dose selection for the IMPACT Il trial.

We're all aware that vascular injury induces
pl at el et aggregati on and subsequent thronbus formation.
Endothelial cells normally provide the protective barrier
that prevents this fromoccurring. Wen these are renoved
by procedures such as angi opl asty, adhesive proteins are
exposed that cause platel et adhesi on and subsequent
aggregation. GQccasionally this can becone occl usive when
stabilized by thronbin.

A point 1'd like us to focus on is that a
thronbus is essentially conposed of the same conponents as
is the henostatic plug, and in devel oping an antithronbotic
strategy, it's inportant to inhibit aggregation with a
m ni mal effect on henostasis.

Pl atel et aggregation is nediated by the |1 b-
I1la conpl ex which exists on the surface of unstinulated

di scoid platelets. Wen platelets are activated by agents
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such as collagen, ADP or thronbin, platelets becone
activated, as does the receptor function for Ilb-I11la.
Aggregation is nediated by fibrinogen and to sonme extent
von Wllebrand's factor, and it is this bifunctional
activity of adhesive proteins that allows this to occur.

Qur objective is to identify an inhibitor of
I1b-111a, and it's inportant to remenber that this wll
i nhibit aggregation irrespective of the agonists that
activate platelets and therefore block the final comon
pat hway | eading to pl atel et aggregati on.

COR used a novel drug discovery strategy in
order to identify Integrilin. Several years ago, it was
identified that snake venons contain disintegrins which are
I1b-111a antagoni sts and therefore bl ock platel et
aggregation. These are nonspecific agents and react with
other integrins, for exanple, alpha-v beta-3, and al pha-5
bet a- 1.

In order to identify a specific inhibitor, COR
screened sone 60 snake venons and found one, the
sout heastern pygny rattl esnake, which had a protein we
termed Barbourin which was a specific Ilb-1lla inhibitor.
Fromthe structural information that was provi ded by
analysis of this, Integrilin was synthesized, which

retained the integrin specificity of Ilb-111la.
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l1b-111a blocks platelet aggregation in a
reversi ble manner, and this is illustrated on this slide.
Her e baboons are infused with an increasi ng dose of
Integrilin, and we see the dose-dependent inhibition of
pl at el et aggregati on.

To denonstrate this reversible nature of
Integrilin, baboons were infused with this dose of
Integrilin at a constant infusion rate, and we can see a
rapid inhibition of platelet aggregation, and of interest,
when the infusion of Integrilin is discontinued, we see a
rapid restoration of platelet function.

This restoration of platelet function is
inmportant as it allows for restoration of normal platelet
function if bleeding, for exanple, would occur in an
i ndi vidual receiving Integrilin or if a secondary procedure
woul d have to be perforned.

In eval uating the antithronbotic activity of
Integrilin, we realized that none of the animal nodels that
we exam ned would directly mmc the antithronbotic
activity of Integrilin, the antithronbotic activity that's
created foll owm ng an angi opl asty procedure. Therefore, we
used a variety of different animal nodels, and these are
all illustrated here. It's in the dog, in the baboon, and

i ndeed we found that Integrilin would inhibit thronmbosis in
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all of these.

We focused on three, however, which proved to
be of value in arriving at the dose of Integrilin that
woul d inhibit thronmbosis with a mnimal effect on bl eeding,
and I will summarize sone of those data to illustrate that
poi nt here.

These are the three nodels that are |isted here
at the top. Al of these nodels are resistant to heparin.
The anodal current nodel and the A-V shunt nodel in baboons
in addition are resistant to aspirin.

It was observed that infusion of Integrilin to
achieve 75 to 95 percent inhibition of platelet aggregation
woul d cause a potent inhibition of platel et aggregation.
This was achieved with only a nodest effect on the bl eeding
time in these aninmals. These data suggested, therefore,
that infusions of Integrilin can be achieved that would be
antithronbotic, but would only have then a nodest effect on
the bleeding tine in these ani mals.

| think it's instructive at this point to
summari ze these pharnmacodynam c paraneters on the doses
that were used in the IMPACT Il trial. These are
illustrated here. These are data fromthe | MPACT hi gh/l ow
study which was a dose-rangi ng study in angi opl asty

patients. The two doses used in the IMPACT Il trial are
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illustrated at the bottom

First, it was observed that the bolus infusion
achi eved approximately a 95 percent inhibition of
aggregation and this high level of inhibition of
aggregation mai ntai ned a bl ockade of platelet function
during the critical stages follow ng angi opl asty where nost
t hronboti c events occurred.

At the termnation of infusion, the two doses
achieved an 80 to 65 percent inhibition of aggregation with
consi derabl e overlap. Based on our preclinical study, it
was antici pated that these doses woul d be antithronbotic.

Anal ysis of the sinplate bleeding tinme in these
i ndi vi dual s showed that these doses of Integrilin
approxi mately doubl ed the bleeding tinme expected to be well
within the safe range. [It's of interest that foll ow ng
term nation of an infusion, normal bleeding tinme would be
obtai ned again wthin approximately 1 hour, again
denonstrating the reversible nature of Integrilin.

So, in summary, |'ve discussed that Ilb-Illa
nmedi ates thronbosis and henostasis and is involved in the
final comon pathway of platel et aggregation.

Integrilin was discovered as a high affinity
I1b-111a inhibitor, which is integrin-specific.

Preclinical pharmacol ogy has established that
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Integrilin has a titratable antithronbotic activity in
mul tiple nodels and that Integrilin is antithronbotic but
with a mninal effect on the bl eeding.

Thank you. 1'd Iike nowto turn the podium
over to Dr. Mchael Kitt who will review the efficacy data
on the IMPACT Il trial.

DR. KITT: Good afternoon.

" m here today to present an overview of the
clinical devel opnent programof Integrilin in the treatnent
of patients undergoi ng coronary angioplasty for the
prevention of acute ischemc events. The efficacy
presentation will cover the clinical rationale for the
devel opment of Integrilin in this indication, the design of
the | MPACT Il study, and finally the data denonstrating the
efficacy of treatnment with Integrilin.

As you're aware, the results of the primry
endpoi nt, as nmentioned by Dr. Honty, are |less than
predictive for the recomended Integrilin dosing reginen.
Therefore, the data presented will not only address the
primary endpoint, but wll also denonstrate key
corroborating evidence for efficacy. |In particular, the
denonstration of the antithronbotic effects in preventing
abrupt closure and acute ischemc events at 24 and 48

hours.
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After ny presentation, Dr. Lorenz wll review
the drug safety profile which has been consistently
excel l ent throughout the clinical devel opnent program

Coronary angi oplasty is a conmon procedure with
over 500,000 interventions perforned in the U S. annually.
Its success is prinmarily related to the relative ease in
whi ch the procedure can be perforned and the marked relief
in synptons that angioplasty provides.

There are two serious conplications of coronary
angi opl asty. Thronbotically nedi ated abrupt closure is a
devastating and |ife-threatening event that can occur
rapidly after the intervention. It is this conplication
that is the focus of the devel opnent programof Integrilin.

Restenosis, on the other hand, is a costly
conplication of coronary angioplasty. It affects patient
quality of life and frequently requires rehospitalization
for repeat intervention. The data wll show that
Integrilin is not recommended for the prevention of
rest enosis.

The rationale for the clinical devel opnent of
Integrilin was based on literature reports that
t hronbotical ly nedi ated abrupt closure was the nmajor cause
of acute ischem c events in patients undergoing coronary

angi opl asty.
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The preclinical nodels that Dr. Phillips has
just presented have established that Integrilin's effect is
titratable to the antithronbotic activity and the effect is
rapidly reversi bl e.

It was proposed, therefore, that Integrilin
coul d prevent abrupt closure and thereby reduce the
i nci dence of acute ischem c events in patients undergoing
t he procedure.

Furthernore, the clinical devel opnent of
Integrilin was focused on achi eving increnental
antithronbotic protection over standard therapy with
aspirin and heparin wi thout increasing the risk of
bl eedi ng.

The phase Il study entitled Integrilinto
Mnimze Platel et Aggregation in Coronary Thronbosis, or
the I MPACT Il study, was a nulti-center, double-blind,
random zed, placebo-controlled trial. The study was
conducted across 82 investigational sites in the U S
covering a broad range of institutions fromprimary care to
tertiary hospitals. It therefore represents the spectrum
of the practice of interventional cardi ol ogy.

| MPACT |11 was the single | argest study of
coronary angi oplasty ever conducted in patients of all risk

strata. The study was designed to enroll a broad patient
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popul ation representing real clinical practice and
contai ned few exclusion criteria for enrollnent into the
st udy.

The I MPACT Il coordinating center was
responsi bl e for generating the random zati on code, drug
al l ocation, and conduct of the interimanal yses and study
monitoring. The Data and Safety Mnitoring Commttee was
responsi ble for performng ongoing safety reviews and for
the interimanalyses of efficacy. The dinical Events
Committee provided blinded, independent review and
confirmation of the efficacy and inportant safety results.

The dose selection in the | MPACT Il study was
based on the results derived fromthe described preclinical
nodel s of thronbosis, as well as two phase Il studies in
coronary angi opl asty.

One of these studies, the first | MPACT st udy,
was conducted in 150 patients undergoi ng coronary
angi opl asty. The efficacy results of this study showed a
positive trend and led to the high/low study which resulted
in the identification of the doses for the IMPACT Il trial.

Most events were predicted to occur shortly
after deploynent of the interventional device. Therefore,
we searched to find a comon bol us dose that woul d provide

substantial inhibition of platelet function during this
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critical period. In this study, we chose a common bol us
dose for both Integrilin reginmens of 135 m crograns per
kil o.

It was al so known from previous studi es that
prol onged adm ni stration of drug was necessary. However, a
primary focus of this devel opnment programwas also to
achieve an antithronbotic effect w thout conprom sing
patient safety, in other words, exploring the safest
effective dose. Therefore, a continuous infusion of 20 to
24 hours of two different doses of Integrilin, nanely .5
m crogram per kilo per mnute and .75 m crogram per mnute
were chosen for the | MPACT || study.

The primary endpoint in this study was chosen
to capture the clinically relevant conplications of
coronary angi oplasty. It was conposed of any of the
followi ng occurring within 30 days of enrollnment: death
from any cause, nyocardial infarction defined as new Q@
waves on the ECG or a prespecified elevation of cardiac
enzymes, or severe synptomatic myocardial ischem a
necessitating urgent coronary artery bypass surgery, repeat
coronary angi opl asty, or stent placenent for abrupt
cl osure.

Al t hough the principal antithronbotic activity

of Integrilin was expected to occur during drug
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admnistration, the primry endpoi nt was neasured at 30
days to assure that there was no reversal of this
beneficial effect over tine.

The incidence of other clinically rel evant
endpoi nts was al so captured. These include
angi ographi cal | y observed incidents of abrupt closure, the
ef fi cacy endpoints of death, nyocardial infarction, or
repeat urgent intervention at 24 and 48 hours, as well as
an analysis of the long-term benefit achi eved at 6 nonths.

In addition, the principal investigators in the
study were asked to assess the efficacy endpoint at 30
days.

The study was designed to provide an 80 percent
power to detect a 33 percent reduction in the primry
endpoi nt from pl acebo.

The expected pl acebo event rate at 30 days was
11 percent. This led to the choice of a sanple size of
3,500 patients. This was increased by the Data and Safety
Monitoring Conmttee to 4,000 patients based on an interim
efficacy anal ysis which allowed an adjustnent to the sanple
size if the event rate in the placebo group was | ess than
expect ed.

Pai rw se conparisons of each Integrilin dosing

reginen to placebo were specified in the protocol, and
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al t hough there may be other opinions as to the magnitude of
t he al pha adjustnment, we chose an al pha of .035 to account
for the two conpari sons.

As noted in the briefing docunent, the
recomended dosing reginmen of Integrilinis a bolus of 135
m crograns per kilo at a continuous infusion of .5
m crograns per kilo per mnute.

In addition, the results of the random zed and
treated patient analysis were described. The results of
the random zed patient analysis were simlar to the results
of the treated patient analysis. By design the
random zati on assi gnment was perfornmed before the patient
was brought to the cath lab. This was done to mnimze
di sruption in the routine processes of care. However, this
resulted in 139 patients being random zed but not treated.

Since these patients could be elimnated
wi thout the introduction of bias, a treated patient
anal ysi s, which was specified prior to unblinding, was
sel ected as a nore sensitive way of | ooking at treatnent
effect. Therefore, I will focus nmy conmments on the treated
pati ent anal ysis.

These are the key points | will make for the
eval uation of efficacy. The primary endpoint was chosen to

denonstrate whether the antithronbotic activity that was
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expected early after the intervention resulted in a durable
benefit to patients.

The denonstration of the antithronbotic effect
can be eval uated by the incidence of abrupt vessel closure,
as well as by the clinical sequelae of this process
measured in the first few days followi ng the intervention

Clinical benefit was neasured by the sustained
reduction in the serious conplications of coronary
angi opl asty over tinme. This will be denonstrated by the
treatnent effect in decreasing death or nyocardi al
infarction over the entire study period.

Finally, I wll also present data denonstrating
replication of results within this [arge study, as well as
t he consistency of the results across treatnent groups.

These are the results of the I MPACT |1 study.
First, the results of the analysis of the primary endpoint
at 30 days.

There was an 11.6 percent incidence of the
primary endpoint in the placebo group. This confirns that
even in the study that included both elective and high risk
patients, the incidence of acute ischem c events continues
to be high.

There was a 14 to 22 percent relative reduction

in the primary endpoint in patients treated with Integrilin
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conpared to placebo. The benefit fromtreatnment with
Integrilinin the 135/.5 group net the protocol -defined
| evel of significance.

Al though these results are | ess than expected,
they still fell within the range of positive outcones.
Therefore, the primary endpoi nt does provi de evi dence of
efficacy as it was chosen to confirmthat the
antithronbotic effect was sustai ned.

Let's turn to the denonstration of the drug's
antithronbotic effect.

Early time points denonstrate the clear
antithronbotic activity of Integrilin. Abrupt closure, the
result of endothelial disruption by the interventional
device, is responsible for many of the acute ischemc
events seen after coronary angioplasty. Integrilin reduced
t he incidence of abrupt closure.

In this study, 5.1 percent of patients in the
pl acebo group sustai ned an angi ographi cal ly observed abr upt
closure. Treatnment with both doses of Integrilin
significantly reduced the incidence of abrupt closure by 35
to 45 percent. This inportant effect on the prevention of
abrupt closure is consistent with the proposed nechani sm of
action of Integrilin and denonstrates Integrilin's clear

antithronbotic effect.
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In this study, abrupt closure was strongly
associated with ischemc conplications wth a greater than
45 percent incidence of the primary endpoint in patients
who had abrupt closure. Preventing abrupt closure,
therefore, translates directly to patient benefit in a
reduction in ischemc events.

As previously noted, Integrilin decreased the
i ncidence of ischemc events early on. This is a Kapl an-
Mei er curve which shows the frequency of the efficacy
endpoi nt over 48 hours. The yellow |line describes the
pl acebo group; the blue and green line, the two Integrilin
treatnent arnms. Three key points can be derived fromthis
sl i de.

First, as predicted, nost of the events
occurred early. In the placebo group, about 70 percent of
t he events had al ready occurred by 6 hours. Specifically,
84 percent of all events that were to occur at 30 days had
al ready occurred at the end of 48 hours.

Second, the benefit of treatnment with
Integrilin was robust. This was a marked separation
bet ween the pl acebo-treated patients and the Integrilin-
treated patients at these early tine points. At 24 hours,
there was a significant decrease of 28 to 31 percent in the

efficacy endpoint in patients treated with Integrilin
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conpared to pl acebo.

And third, the effect was replicated between
the two Integrilin dosing groups, again in alnost 2,600
patients, during the first 48 hours.

These results confirmthat platelet nediated
t hronbosis plays a significant role in the occurrence of
acute ischemc events in patients undergoing coronary
angi opl asty and that these events can be prevented by
inhibition of platelet function with Integrilin.

The 30-day endpoint was chosen to exanmne if
the clinical benefit of treatnent that occurred early after
devi ce depl oynent was not reversed over tinme. This Kapl an-
Mei er plot shows the frequency of the primary endpoint over
30 days. These data denonstrate the follow ng.

First, as described the vast najority of events
occurred early on.

Second, there continues to be a clear
separati on between the two Integrilin groups and the
pl acebo group. This treatnment benefit which was seen early
is maintained to 30 days.

Third, as nentioned, 84 percent, or 332 of the
total 395 events that were neasured at 30 days, had al ready
occurred at 48 hours. Therefore, the magnitude of the

relative reduction was diluted by events that occurred well
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after treatnment was di sconti nued.

These results of the primary endpoint confirm
that the clinical benefit of treatnent with Integrilin was
sust ai ned.

Long-term out cones were neasured in this study
over 6 nonths. The endpoint was slightly different from
the 30-day endpoint in that any revascul arization is
i ncluded rather than only urgent interventions. This is
i nportant to note because restenosis was expected to be the
nmost frequently occurring event follow ng coronary
i ntervention.

As you can see, Integrilin had no effect on
restenosis in this study. There was nore than a doubling
of events fromthe end of the first nonth to the end of the
sixth nmonth with roughly simlar increases in all three
treatment groups. The vast majority of these events in al
groups was repeat revascul arization procedures. It is
inportant to note that even 6 nonths after treatment with
Integrilin, there is no reversal of the acute benefit in
that the event |ines do not cross.

The maj or benefit, therefore, was the reduction
in the irreversible conplications of coronary angiopl asty,
death or nyocardial infarction. | wll be presenting three

Kapl an- Mei er plots denonstrating this benefit over time by
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treatment with Integrilin.

This plot of the frequency of death or
myocardi al infarction over 48 hours denonstrates a key
result of this study. There was a reduction from 7 percent
in the placebo group to 5.5 percent with treatnent with
Integrilin, an absolute reduction of 1.5 percent in the
i ncidence of death or nyocardial infarction after 24 hours.
This benefit on the irreversible conplications of coronary
angi opl asty was replicated in both Integrilin treatnent
groups. Thus, antithronbotic therapy with Integrilin
resulted in a real clinical benefit over standard
antithronbotic therapy.

The incidence of death or nyocardial infarction
was al so reduced by the sane magnitude at the primary
endpoint at 30 days with treatnment with Integrilin.

Finally, at 6 nonths, a point distant from
treatnment, the data denonstrate that this inportant
clinical benefit to patients, patients treated with
Integrilin maintained this benefit continuing to show the
sanme absol ute reduction of death or nyocardial infarction
conpared to patients only treated with aspirin or heparin.
Thus, the clinical benefit achieved with Integrilin therapy
was not |ost over tine.

These data denonstrate replication within the
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study as both Integrilin treatnent regi nens denonstrated a
simlar reduction at all tinme points.

To explore the consistency and replicability of
treatment with Integrilin, additional analyses were
performed. These included the assessnent nade by the
i nvestigator of treatnent benefit, conbining the two
treatment groups, and exam ning the consistency of effect
in the conponents of the primary endpoint and across
prespeci fi ed subgroups.

The principal investigators were asked to
determne in a blinded manner if a patient net any of the
conponents of the primary endpoi nt over the 30-day peri od.
The investigators' assessnent is likely to represent events
that were clinically apparent. 1In other words, if the
event was inportant enough for the investigator to see,
then the event was call ed.

The results of the investigators' assessnent of
the benefit of treatnment with Integrilin was consistent
with the primary endpoint as determ ned by the Cinica
Events Commttee. 1In fact, the investigators' assessnent
showed a slightly greater treatnment effect.

There was a significant decrease in the
i nci dence of death, nyocardial infarction, and urgent

intervention at 30 days, as assessed by the investigators,
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with Integrilin therapy at the recomended dosage. Even
wth the difference in the incidence of myocardi al
infarction in the investigators' assessnent, the benefit of
treatment was seen. This simlar benefit of treatnment with
Integrilin by this assessnment adds to the consistency
within this data set.

Consi stency of benefit can al so be observed by
exam ning the treatnment effect of Integrilin in predefined
denogr aphi ¢ subgroups. (Odds ratios are shown to conpare
treatnment effects across subgroups. These odds rati os
express the estimated risk of having an event with
Integrilin therapy relative to the risk of having an event
with placebo treatnent. The estimted odds ratio for each
group is shown as a point, and the 95 percent confidence
intervals are shown by the horizontal |ines extending from
the point. An odds ratio of less than 1 corresponds to an
observed treatnment benefit with Integrilin. The odds ratio
for the primary endpoint in prespecified subgroups were
close to the odds ratio for the entire group of patients
treated with the recommended dosing reginen of Integrilin.

The principal point of this slide is that
al t hough t hese subgroup anal yses are not powered to
denonstrate individual treatnment differences, the

consi stency of the odds ratio estimtes adds to the body of
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evidence for the overall efficacy of Integrilin.

To further explore the treatnent effect, both
Integrilin dosing regi nens were conbi ned and conpared to
pl acebo. Shown here are the results of this analysis.

There was an 18 percent reduction with
Integrilin treatnment at the primary endpoint conpared to
pl acebo, with a p value of 0.046. The odds ratio estinates
for the two Integrilin treatnent groups are simlar and the
confidence intervals overl appi ng, thus denonstrating the
consi stency between the two dosing groups in the conbi ned
anal ysi s.

Consi stency of treatnent effect can be exam ned
usi ng the conponents of the primary endpoint. Both
Integrilin groups decreased the incidence of all conponents
of the primary endpoint conpared to placebo. Specifically,
there is a consistent decrease in all conponents in the
primary endpoint in both Integrilin groups.

Deat h was unusual in this study. The npst
common event was nyocardi al necrosis. As already noted,
there was a treatnent benefit in this conponent at all tine
points. The denonstration that there are no differenti al
treatnment effects in the conponents of the primary endpoint
is consistent with Integrilin's primary effect.

Let me summarize the evidence for efficacy.
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Treatment with Integrilin did what was
predicted and this resulted in a tangible clinical benefit.
The efficacy anal yses of the I MPACT Il study denonstrate
four key points.

First, although the results of the primary
endpoint were | ess than expected, they did neet the
protocol -defined | evel of significance. |In addition, there
was anpl e evidence that this result was not by chance.

Al nost every analysis at every tinme point points to a
benefit for treatment with Integrilin.

Second, Integrilin denonstrated potent
antithronbotic activity in man. There was a 45 percent
reduction in abrupt closure in patients treated wth the
recomended dosage of Integrilin. This is consistent with
the main biological prem se for drug devel opnment.

Third, the clinical manifestation of the
antithronbotic effect of treatnent was seen in the rapid
and robust reduction in death, nyocardial infarction, and
urgent intervention in the first 24 to 48 hours after the
coronary intervention.

And fourth, the irreversible conplications of
death and nyocardi al necrosis were prevented in patients
treated with Integrilin. There was an absol ute reduction

of 1.5 percent in death or M that occurred after 24 hours.
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This result was not |ost over tine.

Finally, this large, multi-center single study
was designed to provide internal replication of results.
The two Integrilin treatnent regi nens had the sanme bol us
dose and a simlar infusion. Therefore, both were expected
to have simlar efficacy results. This can be seen in the
efficacy results with the benefit of both Integrilin dosing
reginmens simlar in reducing the incidence of abrupt
cl osure, decreasing the incidence of ischem c events at 24
and 48 hours.

The results of the prinmary endpoint are al so
consistent wwth the simlarity of benefit. The nore
striking simlarity in the results of the two dosing groups
cones in the reduction of death or nyocardi al necrosis at
all tinme points.

This, conbined with Integrilin's excellent
safety profile, resulted in inproved overall positive
outconmes in patients treated with Integrilin who underwent
coronary angi opl asty and points to an excellent benefit-to-
ri sk assessnent.

Thus, Integrilin is effective as an adjunct in
pati ents undergoi ng coronary angi oplasty in reducing acute
i schem c events.

|'d like to nowinvite Dr. Todd Lorenz who w ||
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describe the safety results of the I MPACT Il study.

DR. LORENZ: Good afternoon. |It's ny pleasure
to present the safety results fromthe | MPACT Il study to
t he nenbers of the Cardi o-Renal Advisory Panel.

At the beginning of the clinical program the
concept of GP Ilb-1l1la blockade as a therapeutic target in
patients undergoi ng coronary angi opl asty was new. There
was great concern regarding the clinical inplications of
addi ng a potent platelet blockade to patients who are
al ready receiving heparin and aspirin. Therefore, the
| MPACT Il study was designed to yield efficacy w thout
conprom sing safety.

Integrilin is a potent, platelet-directed
antithronbotic agent. Therefore, special attention was
given to several theoretical safety concerns in the study
desi gn.

In particular, the exacerbation of bl eeding
conplications was of concern because of the pharnmacol ogic
action of the drug.

Secondly, since Integrilin binds to platelets,
the possibility existed of either enhanced cl earance or
mar gi nal i zati on of the platelets resulting in
t hr ombocyt openi a. For that reason, platelet counts were

obt ai ned every 6 hours while patients were on study drug.
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Finally, as a snmall nolecule incorporating only
seven am no acids, Integrilin was designed to pose a
m nimal risk of imunogenicity. However, the possibility
of an unexpected i mmune response was investigated by a
substudy wthin IMPACT Il that collected sanples for
anal ysis of anti-Integrilin antibodies on the first 10
patients enrolled at each site.

In considering the effect of Integrilin on
safety, it's inportant to recall that Integrilin was added
to standard antithronbotic nmedications. In the | MPACT |
study, this included a bolus of weight-adjusted heparin of
100 units per kilogram and patients were kept at a target
activated clotting tinme of between 300 and 350 seconds.
Patients al so received aspirin.

Bl eedi ng conplications in the | MPACT Il study
were primarily scored using the TIM Bl eeding Scal e.

That's an objective neasure of blood loss that is
determ ned primarily by changes in henogl obin concentration
and designates bl eeding as either being major or mnor.

Maj or bl eeding represents a significant
norbidity to the patient. It preserves a potentially life-
t hreatening situation and often is associated with a need
for blood transfusion.

In the | MPACT Il study, the incidence of major
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bl eeding was simlar in the placebo group and both
Integrilin-treated reginmens. Therefore, the addition of
potent GP Ilb-lI1la blockade to standard antithronbotic
therapy did not increase the incidence of major bleeding in
pati ents undergoi ng angi opl asty.

The nost serious bl eeding conplication of
antithronbotic therapy is, of course, intracrani al
henmorrhage. This conplication was actually quite rare in
the | MPACT || study, with an overall incidence of 0.1
percent. Specifically, that included 1 patient in the
pl acebo group, 1 patient in the .5 infusion group, and 2
patients in the .75 infusion group.

The need for transfusion is also an indicator
of the severity of bleeding. Transfusion represents a
nmorbidity initself in fact in that it confers a finite
although Iimted risk of acquiring a transm ssible virus.

In the | MPACT Il study, Integrilin was not seen
to increase the need for red blood cell transfusion in the
overal |l study conpared to patients receiving placebo.
Simlarly, the incidence of platelet transfusions was very
| ow anong all three treatnent groups.

The pharnmacol ogic effect of Integrilin on
bl eeding was Iimted to an increased incidence of m nor

bl eedi ng events which occurred in 9.3 percent of patients
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in the placebo group conpared to 11.7 and 14.2 percent of
patients in the Integrilin-treated groups. Conpared to
maj or bl eedi ng events, mnor bleeding events are generally
consi dered reversible, are of short duration, and do not
result in inportant clinical sequel ae.

Di scontinuation of study drug due to bl eeding
was al so nore common anong patients receiving Integrilin.
Specifically, 1.9 percent of patients in the placebo group
di sconti nued due to bl eeding conpared to 3.5 and 4.3
percent of patients in the Integrilin-treated groups.

Pl ease note, however, that this difference is
not due to patients experiencing najor bleeding events, but
rather mlder fornms of bleeding. This observation is
entirely consistent wwth the pharmacol ogy of Integrilin in
that the rapid receptor off-rate and short half-life of the
drug all owed physici ans who noted unusual bl eeding in
patients to discontinue study drug and prevent an event in
progress from becom ng maj or.

There were no | aboratory abnormalities
associated with Integrilin therapy, including electrolytes,
hepati c transam nases, indices of renal function or
| eukocytes. In particular, Integrilin was not associ ated
wi th thronbocytopenia. There was no difference either in

significant decreases from baseline or when one exam nes
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progressively severe nadir counts of platelets across
treatment groups. Therefore, although Integrilinis a
pl atel et-directed agent, it was not associated with an
i ncreased risk of thronbocytopeni a.

Finally, we enployed a standard, indirect ELISA
that was sensitive to all isotypes of human i munogl obul i ns
to detect an anti-Integrilin inmmune response. Serumthat
was col |l ected at baseline and 30 days in 390 patients
enrolled in the study were anal yzed for evidence of an
i mmune response and none was found.

To expand on these findings, a small clinical
phar macol ogy study of repeat dosing, separated by a 28-day
period, was conducted in 21 normal volunteers. In that
study there was no evidence of either a primary or an
anammesti c anti body response.

In summary, the I MPACT || study, which
conpri ses al nost 90 percent of the 3,671-patient Integrilin
saf ety dat abase, establishes the safety of Integrilin with
respect to major bl eeding, transfusion requirenents,

t hr ombocyt openi a, and i nmmunogenicity.

|"d like to turn the podi um back over to Dr.
Charl es Honty who will provide our concluding remarks.

DR. HOMCY: |In sunmmarizi ng what you have heard

today, | wll focus on certain key issues.
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First, does the available data on Integrilin
clearly support the conclusion that the drug exerts a
prom nent antithronbotic activity in man? Does the drug
wor k?

W have presented strong data in support of
this point. Abrupt closure as a hall mark of angi opl asty
i nduced thronbosis was significantly reduced overall by 40
percent, and this effect was replicated in both dosing
ars.

However, a second and clearly the nost
i nportant question is howthis translates into a clinical
benefit for patients. The goal of the IMPACT Il study was
to denonstrate that Integrilin treatnent could prevent the
serious clinical sequelae that result fromthe thronbotic
conplications of coronary angioplasty. As you have heard
today, a significant 30 percent reduction in death, M, and
the need for urgent intervention was realized in the first
24 to 48 hours after the angioplasty procedure in patients
treated with Integrilin. Again, this effect was replicated
in both Integrilin arns representing over 2,600 Integrilin-
treated patients.

The effect of the drug was clear cut and was
nost promnently seen in the i mediate hours during and

after the angi opl asty when the vast mgjority of
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thronbotically nedi ated events occurred. The drug worked
when it was supposed to work.

The worst of these ischem c conplications, of
course, are the irreversible ones: obviously, death but
al so inportantly nyocardi al necrosis. Drug treatnent
reduced these types of conplications by 22 percent at 24
hours, from7 percent in the placebo group to 5.5 percent
in the Integrilin-treated cohort. This absolute reduction
of 1.5 percent in death or M was maintained at a nearly
identical |level at 30 days and 6 nonths, an effect again
replicated in both arns of the study. Sinply put, the
initial reduction in the irreversible conplications of
angi opl asty seen in both Integrilin-treated cohorts was not
| ost.

It is inportant to note that even in elective
patients, the incidence of death or M was nearly 9
percent, nore in the M of course. As a cardiologist, this
was a surprising result to nme, and | believe a very
inmportant result. The data clearly tells us that elective
patients in fact are not low risk patients. Myocardi al
infarction occurs at a rate of alnost 8 percent in this
group we call elective. An effective therapy that
physi ci ans are confident about using because it is safe,

because it provides themw th a high level of control -- in
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this case, |"'mspecifically referring to the reversibility
of this drug -- would likely be used in routine clinical
practice and therefore would benefit this |arge nunber of
patients we call elective. Integrilin has this profile.

As we have indicated earlier, the magnitude of
the relative reduction in the primary efficacy endpoi nt of
this study was | ess than predicted, indicating that the
early nore robust effect in the efficacy endpoi nt was
diluted by additional endpoints that continue to occur in
all cohorts quite distant fromthe period of drug infusion.

Nonet hel ess, a parsinoni ous analysis of all the
data in the IMPACT Il trial argues that the Integrilin-
treated patients clearly benefitted and their outcome was
i nproved as conpared to patients treated with the standard
regi men of aspirin and heparin.

These were hard endpoints, and in the case of
M, a permanent conplication that cannot be reversed, the
drug achi eved these effects w thout doing harmto patients.

Again, it is inportant to enphasize that its
safety profile was excellent in the setting of routine
clinical practice in conbination with standard heparin and
aspirin therapy. The IMPACT Il trial was a very | arge
trial carried out in 82 centers and it was a stringent test

of Integrilin, both its efficacy and safety, because it
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tested this drug in routine clinical practice across a
spectrum of clinical settings using routine heparin and
aspirin reginens and using a nultitude of different
i nterventional devices. The effects we have seen in | MPACT
I'l, both safety and efficacy, can therefore be expected to
translate into the real-life situation.

Integrilinis the first small-nolecule I1b-111a
receptor antagoni st to be thoroughly investigated in the
clinical setting of coronary angioplasty, and as such it
provi des certain valuable features. Cearly it is rapidly
acting, but its effects are also rapidly reversible, and as
aresult of its small nol ecular weight, it has shown no
I Mmmunogeni ¢ potential .

Integrilin thus provides a pharnacol ogi ¢ and
phar macoki netic profile not presently available to the
cardiol ogist. These are a set of features which afford
clinicians a new |l evel of control. This is why COR
designed the smal |l -nol ecul e ant agoni st.

I n concluding, ny main points have been this
smal | -nol ecule IIb-111a antagonist is a therapeutic advance
because it brings useful and predictable pharnmacol ogic
features to clinical practice which help to ensure patient
safety. Most inportantly, however, the drug reduces the

clinical sequelae of the thronbotic conplications of
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angi oplasty, in particular death and M. The data
present ed today should al so provide confidence to
physi ci ans and patients alike that this benefit can be
obtained at a mnimal to no safety cost.

| would Iike to end by thanking the advisory
panel nenbers and the FDA officials for all of their tinme
and effort in reviewing our application. | and the rest of
the COR team are available to answer questions at this
poi nt. Thank you.
DR. MASSI E: Thank you very nuch.
Marv, do you want to start off the questioning?
DR. KONSTAM Sure. | have a few questi ons.
First of all, by way of clarification, maybe
you said it, but the 6-nonth foll owup data was a different
endpoint, was it not?
DR. KITT: Yes. The 6-nonth endpoint was the
i nci dence of death, nyocardial infarction, and any
i ntervention.
DR. KONSTAM Right, okay. Can you just
comment about what inplication that m ght have?
DR. KITT: |It's felt that the primry endpoint,
whi ch was only capturing the death, M, and urgent
i ntervention, was capturing events that are relevant to the

actual procedure itself. Looking at any intervention, at
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the tinme that we designed this study, we were | ooking at
effect on restenosis and therefore were | ooking at al
interventions. But as you saw fromthe data, that was not
true.

DR. KONSTAM Again, nmaybe you said it, but out
of curiosity, if you take that not-prespecified endpoint
and | ook back at it at 30 days, is it statistically
significant between the groups?

DR. KITT: No, it's not.

DR. KONSTAM The next question | have is,
could you just coment on why did you choose the .035 p
val ue to prespecify?

DR KITT: Sure. W have Dr. Kerry Lee from
Duke University who's prepared to answer that.

DR LEE: [|I'mKerry Lee.

The .035 was chosen as an internediate position
actual |y between the conservative Bonferroni adjustnent and
its inherently increased sanple size requirenents versus
the alternative and equally valid point of viewthat in
studies like I MPACT Il which are efficiently designed to
obtain information about nultiple doses, statistical
nmet hods can be used to preserve a two-sided type 1 error
rate of 5 percent for each conparison

Thi s has been persuasively argued actually in
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the literature by well-known clinical trial statisticians
such as David Byar and Steve Pi antadosi who contend that
one shoul d not necessarily be penalized in a study where
efficacy information i s obtai ned about two doses because if
those two individual doses had been studied in two separate
trials, adjustnment to preserve the overall type 1 error
rate across those two trials would not be required.

O her statisticians actually have cont ended
that statistical nethods to preserve a study-w de type 1
error rate ought to be replaced by adjustnments through
informal or formal overviews of all of the available safety
and efficacy information at the tine of an NDA revi ew.
This type of an approach actually recogni zes that evidence
of a treatnent benefit in one armis strengthened, rather
t han weakened, by corroborative evidence of an effect in
anot her arm

So, if you ask the question, does the .035
[imt the study-wide type 1 error rate for these two
conparisons to .05, the answer is no, it does not. In
fact, as outlined in the docunent prepared by the
statistical reviewer, it's on the order of .064.

But what you as a commttee obviously have to
consider in evaluating this information is whether these

results represent a type 1 error or whether the differences
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observed in this trial are actually real. There are two or
three points |I would encourage you to consider in that
del i berati on.

One, as Dr. Kitt has pointed out, the
conpari son of |lowdose Integrilin versus placebo did indeed
reach the prespecified significance |evel of .035.

Second, if you conbined the Integrilin doses
into a pooled treatnent arm conpared that with placebo in
a single conparison, that al so achieves statistical
signi ficance.

Third, if one exam nes the data, the M data,
as neasured and reported by the clinical investigators, the
conpari son of the conbi ned endpoint of the | ow dose arm
versus placebo in both the all-treated patients and the
al |l -random zed patients, it's statistically significant at
the nore conservative Bonferroni |evel of adjustnent.

DR. KONSTAM Yes, 1'd like Lemto conment.

DR MOYE: | can't take issue with the decision
of .035 because clearly the choice of the |evel of alpha,
when you are facing prospectively a nmultiple conparison
issue, is disputatious. |It's hard to find al
statisticians to agree on anything and they certainly won't
agree on this.

(Laughter.)
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DR. MOYE: However, you did make the decision
| understand the reasoning and it was nmade prospectively.
So, | think that that is the substantial weight of the
argunment here. So, | actually have no issue with the
choi ce of .035.

DR. KONSTAM  Thanks.

| have a nunber of questions, a couple of
guestions, about the bl eeding conplications.

The first is -- and naybe |I'mjust confused or
m ssing sonmething -- there's a separate anal ysis about
adverse events, and there's sonething called serious
adverse bl eeding events that appears to be nore common in
the Integrilin-treated groups than in placebo. Wy am!|
confused about this?

DR KITT: Adverse events are defined in
mul tiple ways typically in clinical trials. |'mnot
certain of the specific table you're looking at. Actually,
if you could tell us exactly which one it is.

DR. KONSTAM  Well, what I'mlooking at is the
medi cal review, page 79, which is titled Serious Adverse
Events, and it's an analysis of that. That's what |'m
referring to.

DR KITT: R ght. W defined adverse events,

obviously, in a whole host of ways. Wen the investigator
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reported an adverse event, there was a definition, and the
serious definition is the FDA definition of an adverse
event. W used an algorithmto cone up with that
definition.

" m not sure exactly of the question, though.
You're saying there's a difference between --

DR. KONSTAM Well, | just wondered if you
could comrent on it. | guess it's a separate analysis. |
understand it's reported adverse events and | assune that
it required sone different formof judgnment on the part of
the i nvestigator than was done based on the prespecified
analysis. And it cones out alittle different. | don't
know whether it's statistically significant, but it cones
out with at least a trend toward a greater nunber in the
| ow dose and a still greater nunber in the high-dose groups
conpared to pl acebo.

And | just would |ike you to coment on it.
It's discordant fromthe other analyses and why is it
di scordant? And should we pay attention to it or why
shouldn't we pay to it?

DR. KITT: Yes. I'mgoing to bring Dr. Todd
Lorenz up to answer it, but while he's com ng up, the
serious adverse events were using a specific case report

form page, to begin with, conpared to the collection of
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other data wthin the case report forns.

DR. LORENZ: There is a regulatory requirenent
with a definition for serious adverse events that is
requi red by the regulations. Wat we did was use an
algorithmthat conbined if it was either major bleeding or
if an investigator had thought it was severe or if a
patient had received a transfusion, and that's where the
nunbers that you' re |ooking at cone from [It's
specifically a regulatory requirenent and wasn't really a
prespeci fied safety anal ysis.

DR. KONSTAM Maybe you can't answer. Maybe
this is really for the conmttee, but | guess | had a snal
question which was the technical question and |I sort of
knew the answer to it. You confirnmed it. But | guess the
ot her question is how nmuch wei ght should we place on it,
and maybe that's nore for the commttee than for you. But
| just wanted to give you an opportunity to coment on it.

Again, it looks a little worse than the other
prespeci fied anal yses, and | just wonder if you have sone
explanation for it that could nmake us pay |l ess attention to
it, if you want to.

DR. LORENZ: Well, we don't contend that
there's no effect of Integrilin on bleeding. W clearly

showed an increase in mnor events, and | think that in
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general that should win your consideration.

But 1'd like to ask Dr. Jimmy Tcheng to speak
to the commttee as well.

DR TCHENG |I'm Dr. James Tcheng from Duke
Uni versity.

| think in direct response to your question
regarding the data that you're |ooking at in that specific
table, that data is COSTART codi hg which includes any
i nvestigator-reported bl eeding per the case report formfor
the CRF. The bl eeding that was reported by investigators
tended to include anything that was observed. As Dr.
Lorenz has shown, there was an increase in what was
considered to be objectively mnor bleeding that was
observed by the investigators.

The inportant rel evant point here is that from
a major bleeding criteria as applied by the TIM group
where we feel that these events represent serious clinical
sequel ae, there really was no difference fromone group to
t he ot her.

DR. KONSTAM Yes. It is referred to as
serious bleeding in the adverse event reporting, so that
requi red sone judgnent on the part of the investigators
that it was serious by less defined criteria than the TIM.

DR. TCHENG That's correct. W used two
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different criteria to describe bleeding. There was the
maj or and the mnor bleeding by the TIM criteria. That
was specified in the protocol as our primary safety
endpoint. Then we al so asked the investigators for an
assessnment, and that was graded as serious or insignificant
bl eedi ng.

DR. KONSTAM Are these differences in the
adverse event reportings statistically significant or not
-- what's called serious bleeding as reported by the
i nvestigator? Do we know?

DR. TCHENG W do not know the answer to that.

DR. KONSTAM Okay. | think ny | ast question
is again related to the bleeding, and it relates to the
i nterplay between bypass surgery and bl eeding specifically.
A certain nunber of the serious bleeding events occurred in
pati ents undergoi ng bypass surgery, and the incidence of
bypass surgery was greater in the placebo group. So, this
sort of subjected the placebo group to another source of
bl eeding to a greater extent than the ones who had
Integrilin, which is good, but it sort of was a little
bal anci ng act.

| guess there are different ways of | ooking at
it, but I just wondered if you could comment on the whol e

i ssue.
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DR. LORENZ: Sure. My | first have carrousel
6, slide 16 and then carrousel 6, slide 17?

This is the incidence of major bleeding in
patients who do not undergo coronary artery bypass graft
surgery. It's a subset analysis of major bleeding and
contai ns approxi mately half of the nunber of patients who
have maj or bl eedi ng conpared to the overall analysis.
There is a small increase in the Integrilin-treated groups
here conpared to pl acebo.

May | have the next slide, major bleeding with
coronary artery bypass graft surgery?

Thi s denonstrates the incidence of nmjor
bl eeding in patients who underwent coronary artery bypass
graft surgery. Again, in this we saw a | ower incidence of
bl eeding in patients who received Integrilin. | would
poi nt out that coronary artery bypass graft surgery
actually is a risk factor for bleeding, and since there
were fewer patients in the Integrilin-treated group who
underwent that, in the overall results major bleeding cane
out identical across the treatnent groups.

DR. KONSTAM  Well, | guess just to comment on
it for ny sake, I think there are two different ways of
| ooking at it. One way is that if you prevent CABGs,

that's a good thing, and so it doesn't really matter that
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t he nunber of bleeds in the non-CABG patients were higher
in the Integrilin groups. And I have a | ot of synpathy for
t hat vi ewpoi nt.

However, the only reason | wanted to bring it
up isit's alittle bit different fromthe sort of
i npression that the data regarding serious bl eeding gives
at first blush that you just don't have to worry about it,
that this difference in the CABGs does cone into play as a
reason. | think as clinicians begin to use Integrilin, I'm
j ust concerned about the nessage that m ght conme out that
Integrilin does not predi spose to increased serious
bl eeding. |1'mnot convinced of that because of this
di fference.

Does that nmke sense?

DR, LORENZ: Well, 1 think so, but the sinplest
anal ysis, of course, is all patients undergoing treatnent
in the trial and that's the analysis that we presented as
just the sinple default analysis.

DR. MASSIE: W have to nove on a little bit
fromthe bl eeding point. W have an hour and 15 m nutes
left in this entire discussion.

DR. KONSTAM  Well, 1'mthrough.

DR MASSI E: Let's start down there and nove it
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this way.

DR. THADANI : A couple of questions. Since one
of the endpoints is nmyocardial infarction not on Q waves
but al so on enzynes and you're determ ning 30-day nortality
as your conposite endpoint at 30 days, how often did you do
the enzyne? Did you do it every day? Because that becones
a softer endpoint if you did not.

DR. KITT: The enzynmes were drawn in the study
at baseline, 6 hours, 12 hours, and 24 hours.

DR. THADANI : \What about afterwards?

DR KITT: Actually the nean tine in hospital
was only 2 days in the study, so the patient would have
t hose three determ nations plus a determ nation at
di scharge. As | say, nost patients were gone fromthe
hospital at that tine.

DR. THADANI: One of the difficult issues I
al ways have is this because you're neasuring -- one is the
clinical infarct. The patient has chest pain. Another one
is silent M. | realize post-procedure you're doing tests,
but if you' re not doing serial tests, there's no way of
know ng how many patients could have a silent infarction
w t hout Q waves because | presune your definition of
infarction on enzynes is based on what? Tw ce nornal,

three tines nornmal ?
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DR. KITT: Three times normal after the
pr ocedure.

DR THADANI : Just a CKMB or?

DR KITT: W were | ooking for predom nantly
CKMB data, although in sone institutions we only had CK

DR. THADANI : The reason |'m sayi ng that now,
we know that the thronmbonin-T probably is nore sensitive
sonetinmes. So, it becones a softer endpoint.

DR KITT: Sure.

DR. THADANI: That's one of the concerns that I
have.

I f you | ook at your other database, |ooking at
death rate, it's very | ow.

DR KITT: Yes.

DR. THADANI: So, | think one is relying a | ot
of dat abase noise on infarct to a certain extent, which
again you lose fromthe analysis |I've seen at 30 days, .42
according to the FDA anal ysis which is outside your pre-
required .035. So, that's the issue and sonme of the
probl ens.

DR KITT: I'd like to invite one of ny
clinical colleagues up, but before |I do, I do want to point
out that at the 30-day analysis, patients were also to have

a repeat el ectrocardi ogram and a thorough history and
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physi cal exam nation such that if there were a silent M
that resulted in a Qwave M, we woul d have picked that up.
| also want to point out that the definition of
myocardi al infarction that we did use in the study was
significant. It was three tines the upper Iimt of norma
in the study.

| would like to bring up one of ny clinical
col | eagues to discuss the significance of that.

DR. THADANI: |'mnot taking issue with the
three tines earlier phase, but | think if you got a 30-day
endpoint, all of us know Q wave infarction, yes, but you're
going to mss out so-called non-Qwave infarctions, so-
called silent occlusions, first PTCA. So, it becones a
difficult evaluation for ne because all your database is
driven -- your need for revascularization is only -- urgent
CABGs, 2 percent, 1 percent. Death is .1 percent, .01
percent, and very |ow even at 30 days. So, |'mjust |eery
on that.

DR. MASSIE: As you bring up your clinical
col | eague, could you also give us the statistics on plain
Q wave Ms at 30 days?

DR KITT: Sure.

DR. LI NDENFELD: And just as part of that, what

percentage of the total Ms were just enzyne Ms versus
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clinically detected Ms?

DR. HARRINGTON: I1'Il cover all of that.

DR. MASSIE: Please and do it fairly quickly.

DR. HARRI NGTON: Sure. Robert Harrington from
Duke University.

The question as to the rigor of the endpoint |
think is an inportant one not only in interventional
clinical trials, but in interventional practice. In
interventional practice, it is not typical to neasure
enzynmes around the tinme of the interventional procedure.

In fact, in a lot of clinical databases, the overal
i nci dence of nyocardial infarction is probably
underestimated in a routine clinical practice.

In this study and in other studies that our
group has done in the interventional population and in
ot her popul ati ons of acute ischem c disease patients
under goi ng procedures, we've found that the rigor of
checki ng systematic enzynes at predefined tine points
allows us to capture all of the nyocardial infarctions that
we feel are inportant.

Addi tionally, those ones where we capture were
not determ ned by the clinical investigator. So, those
ones came to bear mainly because of their enzyne criteria

and not because of the clinical investigator saying, hey,
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this patient had a nyocardial infarction.

We have data now from seven random zed trials
and observational databases show ng that the appearance of
CKMB at a level of three tines the upper limt of normal is
predi ctive of bad outconmes, not only at 30 days but at 6
nmont hs and beyond. So, | think that the rigor of the
endpoint is actually a pretty good one especially
consi dered agai nst nornmal routine practice.

DR. MASSIE: Q waves, Qwave infarcts?

DR, KITT: It's actually on page 65 of the
medi cal reviewer's comments at the bottom of the table at
30 days with print that | can barely see. Qwave al one,
1.3 percent in the placebo group, .9 in the .5 m crogram
dose, and .1 in the Integrilin .75 group, p value .3 and
. 5.

DR MASSIE: | was a little confused by this.
There's 17, 12, and 13.

DR KITT: Yes.

DR. MASSIE: But one is 10 tines as high a
percent as the other.

DR KITT: I'msorry. | didn't hear that.

DR. MASSIE: The 17 is 1.3 percent. 13 is only
.1 percent. How can that --

DR RODEN. It's 1 percent.
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PARTI CI PANT: Wi ch page are you readi ng?

DR MASSIE: |I'mlooking at Qwave M --

DR. KITT: Yes. That nust be a m stake. That
nmust be 1 percent.

DR MASSIE: It nust be 1.1 | would think.

DR KITT: That nust be 1 percent.

DR. MASSIE: Al right.

DR. THADANI : You're saying nost of the
infarcts are enzyne determ ned up to 48 hours.

DR KITT: Yes.

DR. THADANI : And yet, your conposite
prerequi site was 30 days.

DR KITT: Yes.

DR. MASSIE: Yes, John?

DR. DOMARCO | have two questions. One is,
was any of the enzymatic data available to the
investigators? In other words, the enzynes that you drew
at 4 and 12 hours, were those reports given to the
i nvestigator and could they react, so the fact that you
drew extra enzynmes may have increased the reporting of
clinical events?

DR KITT: Yes, this was routine clinical
practice. The CKs that are in here are what the

i nvesti gator saw.
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DR DMARCO | know this is probably hard for
you to answer. Since nost of your events are enzymatically
defined nyocardial infarctions, is there any possibility
that you woul d have m ssed enzynatically defined nyocardi al
infarctions that occurred after that 24-hour tinme point and
maybe happened between 48 and whenever?

DR. KITT: One thing that we did not describe
either in ny presentation and | don't believe it's
extensively described in the material that you have is the
procedures of the independent Cinical Events Conmttee who
were extrenmely thorough in collecting any hint of repeat
hospi talization, prolonged hospitalization. |In fact, any
CK value that was found in the chart was considered in the
determ nation of whether a patient had a nyocardi al
infarction. So, that process was extrenely thorough.

DR. D MARCO But that doesn't answer the
question. |If these events were clinically silent, then
t hey woul dn't have been rehospitalized. M understanding,
at least in one of the tables, is there was a slight
i ncrease of about 1.5 percent of rehospitalization in the
Integrilin groups.

DR KITT: That's correct. You' re absolutely
correct with what you're saying, that if it was silent and

there were no enzynmes drawn, we would not have seen them
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DR. MASSIE: | have two questions.

The first one is, understanding the biology and

the rationale, I"'mhaving a little trouble deciding why the
hi gh dose didn't do at least as well, if not better, than
the Iow dose. |Is that a play of chance, or do you think

that that's significant?

DR KITT: Well, first, the two Integrilin
dosi ng regi nens had a common bol us dose, and the events, as
you saw, occurred predom nantly at the tine of device
depl oynent. So, the expectation was that this high dose,
135 m crogram per kilo, would cover that period and in fact
we'd have a common or a simlar result in those two groups.

At the tinme of the | MPACT Il study design, we
had just conpleted this high/low study, and we had data
avai l able to us that bl eeding was potentially going to be a
maj or problemin this study. Therefore, our choice of two
doses really was exploring a fair amobunt on the safety
side. Therefore, the two different continuous infusions
were really |looking at exploring this differential safety
effect.

Again, in the material that you were sent,
there are descriptions of the results of that high/low
study show ng a fair anmpunt of overlap in those two dosing

regi nens and that the bolus dose was in fact responsible
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for the major effect in reducing the ischem c events.

DR. MASSIE: Wll, that does bring two further
questions. | guess the first one is, of course, we have to
recomend one dose if we approve, and would that nean that
we woul d recommend the | ow dose? |Is that what you're
requesti ng?

DR. KITT: That's correct.

DR. MASSIE: The second is there was a | ot of
di scussion of replication during the presentation, but it
woul d seemto nme that the fact that the primary endpoint
was barely hit in one and not replicated by the other dose
is the nost inportant exanple of nonreplication. Do you
have any comments on that?

DR KITT: Sure. The results of the primry
endpoi nt, as you just nmentioned, were positive, but it's
really | ooking at where the effect was expected that we're
asking you to consider in your --

DR. MASSIE: | understand that. | heard your
el egant di scussion of why we should be expecting it early
and not seeing it late.

Al though | don't |like to hang too nuch on p
val ues, you hit a primary endpoint and therefore you're
asking us to look at a |ot of these other endpoints

per haps, looking at it that way. But it seens to ne that
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our |evel of confidence that you with that | ow dose woul d
hit a primary endpoint again is shaken by the fact that you
didn't hit it with the other dose.

DR KITT: Again, if you would allow ne, |
coul d describe | ooking at the Kapl an-Meier curves over
time, particularly |looking at the tine periods up to 48
hours to 30 days and then also to 6 nonths | ooking at death
and M. The effect of both of those dosing reginens are
al nost overl apping. One place where they don't overlap
actually is at 30 days.

DR. MASSIE: Well, that |leads to ny final
guestion. Odinarily this conmttee | ooks for two
corroborating trials in trying to approve a drug for a
specific indication and they should be show ng i nportant
clinical endpoints. There have been exceptions, of course,
when the endpoint is considered profoundly clinically
i nportant or when perhaps the endpoint is noderately
inportant but the trial is so overwhel m ngly positive that
one m ght feel that way nonet hel ess.

There is no other trial in this particular
i ndi cati on.

DR KITT: There are two additional studies.
There was the first | MPACT study, 150 patients, which

showed an effect. In that study the incidence of the
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exact, same endpoint, death, M, or urgent intervention,
was 12 percent which was very simlar to what we saw here.
And in the longer infusion reginen, different doses but
somewhat simlar, the effect was about 4 or 5 percent in
the Integrilin-treated groups. W actually provided the
pool ed analysis in the briefing docunent, and that p val ue
also is .036. But we were not providing that as primary
evi dence but just corroborating evidence of that sane
effect.

DR. MASSIE:. That is obviously the second
gquestion we have to consider whether if the first trial is
deened positive, but whether it's persuasive enough as a
single trial.

| guess to nme an overwhelmngly positive study
woul d be a significant decrease in death and Q wave
myocardi al infarction. Although enzynes | realize carry
some poorer prognostic information, they're certainly not
in the sane sense irreversible. M nunbers for that are 2
percent in the high dose, 1.4 percent in the | ow dose, and
2.4 percent in the high dose for death and Q wave
infarction, adding up that table.

So, | guess | nust say |I'mnot bl own away t hat
this is a clinically overwhel m ng endpoi nt which woul d not

make it unethical to replicate in another trial.
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DR. KITT: Sure. Can | just comrent on the
signi ficance of the myocardial infarctions that we had in
the study? And 1'd like to invite Dr. Harrington to speak.

But | also want to add that this is a very
| arge study. There were 1,300 patients in each dosing arm
that were replicating this result albeit not at the primary
endpoi nt, but at all of the other endpoints that were
significant for the antithronbotic effect.

But 1'd Iike to bring Dr. Harrington up to
describe the enzymatic infarctions.

DR. HARRINGTON: | want to actually
respectfully but very strongly disagree with your statenent
that these enzyne el evations post-procedure are not
inportant. The majority of events, as you know, that occur
following intervention are not deaths, are not Q wave
nyocardi al infarction. Actually the incidence of those is
very low in this population, and trials to show a positive
effect on that endpoint would be, as you are well aware,
quite | arge.

There's now, | believe, an overwhel m ng anount
of data from a nunber of random zed trials that | could
list for you, a nunber of single-center observational
studi es that have shown the clear-cut inportance of the so-

call ed m d-range enzynme bunps. There's an article in |ast
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week's Journal of the American Medical Association from
Charlie Davidson at the Northwestern G oup show ng the
|l ong-terminplications of these m d-range enzyne bunps.
There's a nice review, an editorial, by Eric Topol and
Adel i meqid in Decenber circulation show ng again fromthe
Cl evel and clinical experience of over 4,000 patients with
systemati c enzynmes |l ong-term prognostic inplications of the
event.

So, | definitely agree with you, death, Q wave
M, bad things in the interventional population. They're
al so very rare. These so-called m d-range enzynme bunps are
not rare and they're very inportant. They're inportant at
30 days. They're inportant at 6 nonths. They're inportant
at a year. So, that's the different opinion here.

DR. LI NDENFELD: Were enzynes routinely
nmeasured at 48 hours?

DR. HARRI NGTON: Most of the patients were no
| onger in the hospital at 48 hours.

DR. LI NDENFELD: Because this was a 24-hour
i nfusion.

DR. HARRI NGTON: This was a 24-hour infusion.

DR. LI NDENFELD: So, if there was a sudden
reversal of effect and there are no enzynes at 48 hours,

that m ght be the tinme we woul d expect to see enzyne
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events. So, we have no way of estimating that effect.

DR. HARRI NGTON: You're absolutely correct.
There's no way of telling what happened after 48 hours.

Let nme say, though, that in all the studies of
abrupt closure, of all the studies of the acute ischemc
conplications of angioplasty, the random zed trials, the
observational database, including our very own | arge
dat abase at Duke, the preponderance of these events, 80-85
percent of these events, occur in the very imedi ate peri -
procedural period.

The investigator had the option to draw
additional enzynes if there was a suspected event, funny
chest pain, and the blinded, independent Cinical Events
Commttee took into consideration each and every one of
those additional enzynme draws. So, it wasn't limted to
t hose just around the procedure, but any else that were
obtained. As Dr. Kitt pointed out, in contenporary
angi opl asty practice, the vast majority of these patients
have gone honme the next day, and that was in keeping with
this study.

DR. LI NDENFELD: But we have no enzynes
followi ng the cessation of the drug, routine enzyne draws.

DR. HARRI NGTON: That's not true. W have it

at 24 hours.
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DR LI NDENFELD: 20 to 247

DR. HARRINGTON: 20 to 22 hours, and the anti -
pl atel et effect was gone by 24 hours.

DR. MASSIE: Do you have any other questions?

DR. LI NDENFELD: | just have a qui ck one.

Maybe you can hel p ny confusion.

On table 513 on page 48 of the FDA docunent,
I"mjust concerned it says that when it classifies patient
according to risk for the study under CRF risk
classification, 35 percent of the patients were unstable
angi na, and then down below it says 68, alnpbst 69 percent.
Now, it says that was because between random zati on and
study, they m ght have changed, but | can't inmagine 30
percent changed. Can you explain that?

DR KITT: Sure. Actually we captured risk in
the study in several ways. One way of asking that question
is when the investigator called the random zation center,
t hey were asked the question, is this patient having an
acute nyocardial infarction or unstable angina with the
followi ng definitions, and the definition was ECG changes
and a relatively short tine for -- | believe it was 24
hour s.

The reason for revascul ari zation, which is what

you're seeing at the bottom of that page, the investigator
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was asked -- the reason this patient is in the hospital and
they actually had their procedure -- nmany of these patients
actually were in for unstable angina, had an eval uati on,
were cool ed off, so to speak, and then went on to have
their procedure. So, they did not neet the unstabl e angina
definition that would make them high risk for the risk
stratification, but it was the reason that the investi gator
said that they actually perfornmed the procedure.

DR. LINDENFELD: It's just a big difference
from 35 percent to nearly 70.

DR. MOYE: | just have three questions I'd |ike
to ask crisply in the interest of tine.

The p val ue you report for the primary endpoi nt
fromwhat | ooks Iike a proportional hazards regression
nodel is .035. Yet, | see in the FDA book it says .041.

Is that a discrepancy that we can resolve quickly here or
is that going to be a problenf

DR KITT: | hope so. Dr. Kerry Lee | believe
can answer that.

DR. LEE: The p value of .041 reported in the
review by the FDA statistician was based on a different
statistical test, different conparison that was used in the
results that have previously been reported. That was based

on the use of so-called exact statistics, whereas the
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primary p value of .035 that Dr. Kitt has reported was
based on conventional |ikelihood ratio chi square
statistic. So, it's just a different approach.

| think in this particular study, the FDA
reviewer was | ooking also, in addition to the conposite
endpoi nt, at some of the individual conponents where the
nunbers of events beconme sonmewhat snaller, but for the
overal |l conparison of the primary endpoint, there are
nearly 400 events, over 100 events in each of the treatnment
arnms, and | think there's no problemactually with the
validity of the properties of the nore conventi onal
statistics that were used. 1In fact, as you've pointed out,
the logrank test, the WIcoxon test |ooking at tine-to-
event data produced p val ues of .034.

DR. MOYE: Now, let nme ask you. You cane in
right on the cusp because you were prespecified at .035 and
in fact that's where you are. But | don't see where you
adjusted for the DSMB's interim eval uati ons because there
were, if | read this correctly, four of those and they
i nvol ved exam nation of treatnent differences in efficacy.
Presumably the decisions nmade to continue the trial led to
al pha expenditure and that should reduce the anmount of
al pha you have to spend at the end from.035 to a | ower

| evel. Do you disagree with that?
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DR. LEE: You're absolutely correct about the
interimanal yses. There were four occasions when the
commttee had information to review. The O Brien-Fl em ng
type boundaries that were provided to themto use as a
guide for interpreting the degree of significance at those
interimevaluations of the data were structured in such a
way that the final analysis could be perfornmed at the .035
| evel .

Now, the point |I would nmake once agai n,
however, is that the .035, even accounting for these
addi tional adjustnents for the interim anal yses, does
i ndeed protect us fromhaving a type 1 error probability
t hat exceeds 5 percent for each of those eval uations.

DR. MOYE: Let ne see if | understand what you
said. Even though you had .035 in the begi nning and you
spent .035 in the end, you' re not spending al pha at each of
the individual |looks. |Is that right? Are you saying that
the O Brien-Flem ng was constructed so that you woul d have
.035 to spend at the end?

DR LEE: That's correct, yes.

DR. MOYE: So, what did you spend initially?

DR LEE: Well, if you look then at the effect
of those adjustnents on this .035 | evel of significance,

actually for that conparison it would be slightly higher
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than . 035, but the final conparison at the final analysis
was based on an .035 level so that hitting that would
represent a significant result.

DR. MOYE: |I'mnot sure I'"'mwth you, but why
don't we go ahead.

DR. MASSIE: M ke, Cynthia?

DR. RAEHL: A quick question and then one
phar macodynanm ¢ questi on.

Was the conbi ned pooling of the two dosage arns
a prespecified anal ysis?

DR. KITT: No, they were not.

DR. RAEHL: It was not? Ckay.

The second question is if one only adm ni stered
t he bol us dose of 135 mcs per kilogram what would be the
expected physiologic tine of that event? In other words,
if you did not give the follow up infusion, when would it
be reversibl e?

DR KITT: Integrilinis rapidly acting and in
every study we've done, | believe the earliest tine point
we' ve nmeasured is 5 mnutes we've seen the maxi num ef f ect
of a bolus dose. In the high/low study, certainly at 15
m nutes we' ve seen maxi num effect at the first tinme point
at 15 mnutes. |Is that the question you're asking?

DR RAEHL: I think so.
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Then to Dr. Massie, the questions you were
proposing earlier which were answered regardi ng the
commonal ity was the bolus dose and how that basically
evened the playing field between the two arnms woul d suggest
that the events woul d have had to occur within about a 15-
30 mnute tine event to explain the difference between the
dosage regi mens. Does that nmake sense?

In other words, | can't explain the
phar macodynam c difference in relationship to the events.
It doesn't nake sense.

DR, KITT: Let ne show you sone of the results
fromthe | MPACT high/low study to show you where we are in
the inhibition of platelet aggregation.

DR MASSIE: I'mjust trying to figure. W
have to conserve our tine a little bit.

DR RAEHL: 1'Il withhold it and ponder it.

DR. MASSIE: [|I'mjust not sure how inportant
that is in ternms of the tinme course because it's very hard
to, actually, read between the two groups. Not only were
t he bol uses the sanme, but the actual dosing was very
simlar as well which is actually the cause of ny concern,
that they're not replicable because | really think you had
two groups that were virtually identical and you got two

different results. It's a little disconcerting.
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DR, KITT: Actually on page 39 of your briefing
docunent, figure 8-1 has that information.

DR MASSI E: Dan?

DR. RODEN. Just to continue along the sane
lines for a second, if you | ook at your figure 16 or your
slide 16 -- | think it's your slide 16, or this slide here,
the tine-to-first-event curves, those don't diverge until
about 2 hours after the start of the drug. | think that's
what we're having trouble with because if in fact this is a
pot ent and i mredi ate-onset platelet inhibitor, how do you
explain that?

DR. KITT: Let ne describe how the timng was
done. It's actually a very inportant question.

The Cinical Events Commttee were asked
actually to tine the events and what they used for the
timng was the sanple that they received fromthe lab for
the CK elevation. That's what was called the tine. So, in
fact, when the actual event occurred one could only assune
was exactly when they blew up the balloon. What you're
seeing as neasurenent of tinme is our best ability to
actually capture that with CK draws that were done during
t hat st udy.

Dr. Tcheng, could you conment on that?

DR. RODEN. Can | ask another question?



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

290

DR. MASSI E: Yes.

DR. RODEN:  You touched on the issue of the
fact that there were random zed patients who ended up not
getting the drug. Can you just review that for me again in
30 seconds and answer the question, which | presune you've
t hought about, whether there's a difference in the outcones
if you use a truly intention-to-treat anal ysis?

DR KITT: Well, to answer the second part of
your question, using every patient, all 4,010 patients, the
difference is slightly different as described in the
briefing book, but they are very, very simlar.

Could I have carrousel 5, nunber 17

Wiile that's com ng up, there were 139 patients
that were not treated in the study. This study was well
blinded with [ittle ability for investigators to unblind or
guess what the study drug was, and the reasons for not
being treated in the study were predom nantly due to the
fact that when the patient got to the cath | ab, the
situation had changed. The |lesion that was viewed in the
cath lab was slightly different than the | esion that was
viewed either 24 or 48 hours earlier or by the referring
physi ci an.

These are the results of the treated versus

random zed patient analysis, and basically what you see is
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a difference, first of all, in the placebo group, 11.4 to
11.6; 9.2, 9.1 in the .5 group; 9.9, 10.0 in the .75 group.
Very small differences accounted for by this 139 patients.

DR. RODEN: That's fi ne.

Then can you talk to ne a little bit about the
doses again? | recognize that with a conpound like this,
it's not possible to define mninmal effective and maxi mally
tol erated doses and all that, unless you do these trials
over and over and over again.

But it does bother nme that you have this | ow
dose/ hi gh dose issue and it bothers ne as a pharnmacol ogi st
that the | ow dose effect is higher than the high dose
effect. | can't put it any better or nore specifically
than that except to ask you to talk to that a little bit
mor e.

DR KITT: Sure. The best evidence | have that
t hese doses really are simlar is the Kaplan-Meier curve
that actually you just showed to ne at 48 hours where the
doses really are no different at all at the end of 48
hours. At the fifth day, the effect of both doses were
identical, and after the fifth day, there were 29
additional events. Unfortunately, 14 of themwere in that
.75 group, 7 were in the .5 group, and 8 were in the

pl acebo group. These events were all happening |long after
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the infusion was termnated, in this case 4 days after the
infusion was termnated. So, we really do believe that
that differential effect was a play of chance.

DR. RODEN. Just one final question. Can you
sunmari ze briefly, because | think Barry has touched on
this as well, the outcone if you do the anal ysis using what
I would call harder endpoints and that is death, Q wave
myocardi al infarction, and not including what you and your
col | eagues have call ed enzyne bunps. |If you could take out
t he bunps, how do the statistics cone out?

DR KITT: Well, | could tell you w thout
| ooking at the nunbers, it's not statistically significant.
| don't have these at ny fingertips. | knowthey are in
t hat docunent that we were looking at a little while ago,
the FDA nedical reviewer's results, and those are all in
there with the associated p val ues.

DR. MASSIE: Let nme just ask the FDA reviewers
whet her you have any comments or questions you' d like to
ask.

DR, TALARICO W didn't know what to nake of
the fact that the two doses were not resulting in results
-- did not provide data which were exactly simlar, and if
the two doses represented two replicative studies, the

second study did not support the first study.
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| had sone question wth actually the true

dosage of the drug because in sone patients the platel et
aggregati on was assessed at the end of treatnent and the
initially ained-at platelet inhibition of aggregation of 80
percent was actually achieved in about 40 percent only of
patients. So, whether we are dealing here with inadequate
treatnent, had the treatnent been hi gher or |onger, could
we have had a stronger result.

The ot her issue which | thought was very
i nportant was the bl eeding, which has been tal ked about
before. | have a great problem assessing really what
bl eeding is fromstudi es because the definition of bleeding
is quite different, and | have reached the concl usion that
bl eeding is under-reported in nost of the studies.
Therefore, if an investigator is inpressed by the bl eeding,
| tended to believe the investigator rather than the
adj udi cating comm ttee who probably has only | ess data
avai | abl e.

The safety of the drug was quite satisfactory
in the things there were major problenms with, but there was
sonme bl eeding difference from placebo. These were patients
who were challenged with fenoral arterial lines. Therefore
they had the site fromwhere bl eeding could easily be

assessed, and there was sone difference. So, | don't know
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whether it is in the dose could have resulted in better
efficacy wthout paying with nore bl eeding.

The ot her issue which has been nentioned and |
would i ke to clarify, the bleeding wthin CABG and non-
CABG patients. Integrilin does have an antithronbotic
effect as well, besides the anti-platelet, because if you
affect the platelet nmenbrane, you affect the lipid
substrate on which thronbin can be generated. So, sone of
these patients, actually the patients who did undergo PTCA
had | ess happening than the group of placebo patients. So,
that m ght have al so explained in part why there was a
difference within CABG and non- CABG pati ents.

DR. MASSI E: Thank you for those conments.

DR. SANKOH: Abdul Sankoh, the statistician for
t he FDA.

| just wanted to explain one of the issues
reached by one of the gentlenen regarding the use of the
al pha level and still ending wth the sanme al pha | evel .

So, you spend it and it doesn't seemto go away.

| think what happens here, there were two types
of interimanal yses that were done. An interimanalysis
for re-estimation of the sanple size was done, and an
interimanalysis for efficacy was done, although it was not

stated in the protocol.
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So, what happens, they were eating the al pha as
they were going along, but they keep increasing the power
because they re-estimated the sanple size. So, because you
mai ntain the power you started with, you keep the sane type
2 error, and as long as the type 2 error is not increasing,
your al pha level in the beginning, the type 1, stays the
sanme because there is a relationship between the type 1 and
the type 2 error. As long as you naintain the power, it
seens |ike you' re not eating your al pha but you are, but as
you eat it, you increase the power, you maintain it there.

So, that what happens there. That's why you
didn't see it going anywhere because the trial was sized
for 3,500 and it ended up with 4,100. So, basically that's
why you're not seeing it there.

DR. MOYE: | would say that that is very
i magi nati ve.

(Laughter.)

DR. THADANI : Barry, before you start the
guestions, one burning question | have is you tried to
al lude fromthe discussions that silent bunp with enzynes
has prognostic significance. |1'mnot denying that, but in
your database it doesn't show up. You've got several
t housand patients, and when | look at it, the event rate,

death is only 1.1 percent in placebo, and .9, and hi gh dose
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. 5.

So, although I buy what the literature says,
it's not given in this database. So, |'m not denyi ng.
read the CPK. | read the thronmbonin-T results, yes, but in

t he gi ven database | cannot conclude that your presunption
that silent bunp in enzynmes CPK-w se has been reflected at
least inreal terms. | knowthere's a .5 percent

di fference, but I'mnot convinced.

DR. TCHENG This is Janmes Tcheng again from
Duke.

Let me try to address the question that you're
asking fromjust a little bit different perspective, but
specifically | ooking at the prognostic significance of MBCK
elevation in the I MPACT || population, if | could have
slide nunber 46.

Again, the inportant thing to remenber is that
we in the protocol specified that everybody woul d receive
an MBCK assessnment at 6 hours, 12 hours, and 24 hours, and
then per the investigator's discretion after that if there
was a clinically rel evant event.

The slide that |'"m showi ng here is a
correlation of 30-day outcone. This is a conposite of
deat h, a second nyocardial infarction, or urgent

intervention correlated by the peri-procedural rise in
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MBCK. Here you see O to 1 tine. This is the 1 to 3 tines
whi ch was not called infarction in the protocol, but I've
shown the data here. This is the greater than 3 to 5
times, and again you can see the gradient here.

There clearly is a correlation wth every
conponent of the endpoint, death, nyocardial infarction,
bypass surgery, repeat intervention. You can see the
effect here, the predictive value, if you wll, of an MBCK
el evation in the peri-procedural period.

If we can go to the next slide --

DR. THADANI : And between 3 and 10, there is no
difference. R ght? It's very flat. The last slide, the
one you showed before.

DR. TCHENG Can we go back to the previous
slide pl ease?

DR. THADANI : Looki ng at your 30-day.

DR. TCHENG This is a 30-day --

DR. THADANI: Yes, there is no difference
between 3 to 5 versus nore than 10 ti nes.

DR TCHENG 3 to 5 is shown here in this |ight
purple, but there is a gradient here. You can see that
it's greater than 10 tinmes. |If you add up the conposite,
this --

DR. THADANI : No, | understand that addi ng up,
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but there's not nuch difference between 3 tinmes versus 10
times.

DR. TCHENG Yes, | would agree. |In fact, nost
of the information is anything above 3 tines.

DR. MASSIE: It's perhaps superfluous to point
out the fact that the deaths and the Ms are included as
endpoi nt s.

DR. TCHENG No, no. This is not a recursive
analysis, if that's what you're indicating. In other
words, this is just if sonmebody had a peri-procedural
el evation of the MB, what happened in terns of --

DR. MASSIE: But if what happened was that they
died or they had an infarct before 30 days, they are in the
30-day endpoint. Is that not true?

DR. TCHENG It's a second event.

DR. MASSIE: It may be a second event, but
they're in the endpoint, though, right?

DR. TCHENG No. This is any elevation of MB
as correlated wth outcones.

If I can go to the next slide please.

DR. RODEN: This is only patients who get an
endpoi nt because of what you have been calling a bunp, not
patients who get an endpoi nt because they have a nyocardi al

i nfarcti on.
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DR. TCHENG That's correct, yes.

This is the out-points to 6 nonths, and again
you can see that the predictive value of elevations of even
smal | amounts of MB -- here the 1 to 3 tines in the dark
purple. There's a doubling of the rate of a second
myocardi al infarction. There's alnost a doubling of the
rate of death and nyocardial infarction if you even have a
1 to 3 tines the upper Iimt of normal bunp in your MB.

The only point it is not predictive of is the
secondary angi opl asty procedures.

DR. MASSIE: Interesting.

kay, well, we're down to our nearly final 30
mnutes. | think that Marv had anot her question.

DR KONSTAM  No.

DR, HOMCY: I'ma little bit confused by the
termand the inplications of the term"bunp." A threefold
increase in CPKMB is a classic definition --

DR. RODEN: Then tell Dr. Harrington not to use

that term

(Laughter.)

DR. HOMCY: -- is a classic definition of an
M. Again, |I don't know how CPKMB gets into the -- it's

one of the criteria for calling an M and | don't know how

it gets into the serumw thout necrosis occurring, nunber
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one.

And nunber two, in the principal investigator's
call, which would be clinically relevant or clinically
identified Ms, he saw the sanme reduction in sane Ms that
were called by the CEC

So, however you cut this beast, you see the
sanme sort of thing.

DR. THADANI : Nobody is cutting the pieces of
the bunps. Wat we are questioning is if you did not
measure routinely after 24 hours, how nmuch you coul d have
m ssed the silent bunps which could be equally inmportant to
determ ne your |later death rate, M. | think you don't
have data to show that. That's the problemwe're having
because you stopped the infusion at 24 hours. There's no
way of know ng because your whol e database is driven by

hi gh infarct rate based on so-called bunps earlier on, and

' m suggesting that had you done a serial one -- | know it
was not done -- it beconmes a softer endpoint to ne. | know
silent occlusions occur, | know infarcts occur post-

intervention which there is no way of getting to the data.
DR. HOMCY: | understand what you're saying,

but I'd like to point out that there's an al nost 8 percent

rate of myocardial infarction in this study in elective

patients.
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DR. KONSTAM  The problem Udho, is that if you
stick to that, if you really don't believe that this is
inmportant -- | nmean, discount that -- then you' re stuck
wi th saying that you have to do huge, huge trials in order
to find the nunber of endpoints that you' re going to want
to show efficacy on that level. So, is that what you
t hi nk?

DR. THADANI: No. Marvin, up to 24 hours |
have no probl em because the fact there is a catch-up
phenonmenon and you | ose at 30 days, that neans silent
occl usions are occurring or sonmething is going on to change
the whole outconme. So, |I'mnot saying that there's no
reason to believe the CPK arrives earlier on, and | think
t he gui delines demand that you have to do repeatedly three
CPKs post-intervention, otherw se they question you why you
didn't do it.

So, in atrial when you' re | ooking at 30-day
stuff, | think you're going to lose a |lot of it because if
you just base it on enzynes. So, |I'mnot saying that 24
hours is not inportant, but I think you could have m ssed
events. Your death rate is slowlow, 1.1. At 30 days to
translate that into because the enzynes increase, | think
see all your points well taken. | have sone problens with

m ssi ng data points.
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DR. MASSIE: | think, Marvin, the point is not
that these aren't inportant and those data were very
i npressive, indeed. | guess the question that we're going
to have to struggle wwth in a second that | was trying to
bring up to get sone feeling on how to answer it is whether
this is such a powerful trial that we can take one trial to
make a decision on. To ne if they were infarcts that
killed people or infarcts that were nore famliar to ne as
being fatal, even though these are not non-serious, |I'd be
alittle nore convinced that this trial is powerful enough
and i nportant enough to do it based on one trial.

You' ve cone back to haunt us.

(Laughter.)

DR LIPICKY: | wanted to rem nd you that you
shoul d remenber what the nunber .05 squared is. That is
i npr essi ve.

DR. MASSIE: That is inpressive. 1Is it
remenbering or relearning?

DR LIPICKY: Well, just that you should
remenber an inpressive nunber is .05 squared. That's the
usual standard.

DR. MASSIE: On a very inportant clinical
endpoint. Well, less inportant if it's .05 squared.

DR LIPICKY: The less inportant or the |ess
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convi nced you are that you have a really neaningfu
endpoi nt, the nore assurance you'd want to have | believe.

DR. MASSIE: Well, unlike our usual situation,
we really have only three questions, and | don't want to
read through all three of them | want to just pick out
the two that | think we are probably going to need to vote
on.

The first is, does the I MPACT Il study show a
significant clinical benefit of Integrilin on acute
i schem c events follow ng PTCA or on its primary endpoint?

The second | think that we're going to need to
| ook at is, since IMPACT Il is the main support for the
proposed indication, is that single study sufficiently
persuasi ve to support approval ?

And then the third we can discuss after we do
the first two.

| think if there's not any further discussion,
we should nove on to the first question and have Marv | ead
of f by discussing and then casting his vote | guess.

DR. KONSTAM  You want to take one question at
atinme?

DR. MASSI E:  Yes.

DR. KONSTAM  And the second question is going

to be, do we have enough with I MPACT Il so that we don't
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need a replicative trial?

DR. MASSIE: Right.

DR. KONSTAM O is there sone replication?

DR. MASSIE: | think that's what they want.
Unfortunately, Dr. Fred is not here to quite guide us
through that, but | think that's fairly clearly stated in
the question. |Is that right?

DR. TALARICO That's correct. W wanted you
to consi der supporting evidence |like the I MPACT | trial,
the size of the trial, and so forth, judge on al
paraneters whether one trial was going to be adequate, how
convincing clinically, what's the clinical inpact of the
results.

DR. MASSIE: Then let ne just rephrase that to
say we'll vote secondly whether the single trial is
per suasi ve enough and di scuss whet her there's additional
data, if we say no that it isn't, that would nmake it
per suasi ve enough. Then finally, | guess we need to bring
up the unstable angina trial if we still are uncertain,
which is the end of the second question. So, the first
question, | MPACT I1.

DR. KONSTAM So, ny feeling is we have a
positive trial. It met its prespecified primary endpoint

not by nuch, but | think it did.
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| think that perhaps the investigators were a
[ittle unlucky in their particular choice because there
were some other endpoints or tinme points that were a | ot
nore obviously positive and were obviously positive in both
gr oups.

| personally accept the primry endpoint that
was chosen. | agree, it would have been nice to have an
even nore physiol ogically neani ng endpoint, but | think
this one is pretty good, and | think we have a positive
trial.

DR. MASSI E: Does anybody el se want to conment
on that question before we all vote?

DR. THADANI: Barry, can | nake a conmment? |
can't vote.

The fact the high dose did not work really
concerns ne. There's no way on earth that if it's bl ocking
pl atel et effects you should not have seen nuch effect --

since the 30-day is the point, the high dose is not

effective. So, | have a major problemto conclude that the
trial if definitive. So, | think I want to raise that
concern. | know Marvin --

DR. KONSTAM Well, no, | nean --
DR. THADANI: But | think I got a major

reservati on
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DR. KONSTAM  Udho, the question | would have
for you is whether that point says that this is not a
positive trial.

DR. THADANI: Yes. The p value is .20 at high
dose and I ow dose is .04. So, to ne it's not convincing.

DR. KONSTAM Right, but the issue there is
whet her the p of .035 on one of the two linbs is sufficient
tocall it a positive trial. M interpretation of all of
the comments that we've had fromthe statisticians is that
it is. I'mnot sure Lemagrees with that, but my judgnent
is that it is a positive trial on the basis of one of the
i mbs reaching the .035.

DR MOYE: | just say very briefly that the
i nvestigators prospectively said what their endpoint was
and what the p value was, | nean barely, but they got
t here.

DR. KONSTAM If they had said .1, that would
have been all right?

DR. MOYE: .1? That's a different issue if
they had said .1. | guess the issue is if they had .1,
they reached it, but are we really going to accept a 10
percent al pha?

DR. KONSTAM Al right, but you accept the

. 035.
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DR MOYE: Yes.

DR MASSIE: M interpretation of the higher
dose is that it's probably just as good, but we're at the
mar gi ns of power with the sanple size and the event rate
they saw and it didn't nake it, which of course | eaves one
in a quandary as to what dose one would really reconmend if
we really don't think they're different. But in terns of
the primary endpoint, it sounds |like they did it right and
they found it.

Do you want to go ahead and vote first? | know
that was a vote yes. Say yes.

DR KONSTAM  Yes.

DR MASSI E: Dan?

DR. RCDEN:  Yes.

DR. RAEHL: |1'mgoing to vote no. [|'m not
convinced. | think the | ow dose could be just as

i neffective as the high dose and you had two arns.

DR. WEBER. |I'mgoing to vote yes. | thought
the | ow dose, as Dr. Mye just explained, got there, and
the slightly higher dose was pointing in the sanme
direction. It doesn't particularly bother ne that there's
a smal| difference between the doses. | think in fact the
doses are virtually identical, and that there's a slight

variation in what they achi eved doesn't strike ne as
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particul arly astoni shing. The overall inpression |I'mleft
with is that this drug is different from pl acebo.

DR. MOYE: Yes.

DR. LI NDENFELD: Yes, | agree.

DR. MASSI E: Yes.

DR DMARCO |I'mgoing to vote no. The reason
is | think that I'm concerned that another group of the
same size with a roughly simlar infusion canme out
statistically off, so that | don't think it's what |1'd cal

two studies, and if you conbine themtogether, it's one

st udy.

The question is worded "significant clinical
benefit." As soneone who refers people for this type of
i nterventional procedure, | look at the total difference in

event rate as essentially equal to what for nme is
significant bleeding conplications, and so the risk-benefit
ratio beconmes a little questionable in my mnd So, |I'm
going to vote no.

DR. MASSIE: 6-2 yes.

So, that nmeans we need to go on to the second
guestion which we've now defined as a several part
guestion. | guess the first part of it is since | MPACT I
is the main support for the proposed indication, is that

single study sufficiently persuasive to support approval ?
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Marv, do you want to comment first?

DR. KONSTAM |'ve been thinking about this,
and 1'mgoing to give ny viewpoint and |1'd actually like to
hear what other people think of it before |I actually cast
ny vote.

| think that we don't have replication, and so
you'd have to | ook for some other reason to accept the
findings wthout replication. Wll, you mght find sone
replication. You mght say that the other linb of the
trial, although it doesn't reach it, it's trending in the
right direction and maybe that gives you sone sol ace, but |
guess there are sone people who are actually di ssuaded by
t hat point.

The thing about this is | think that this drug
is acting to nme as an instrunment to achieve a physiol ogic
effect for which we have overwhel m ng evi dence has benefit
in ternms of adverse events associated with angioplasty. |
personally view that a little bit differently than I would
if you were giving a drug that you really were unsure how
it were acting and you were just focusing on the endpoint.

| guess | viewit alittle bit as an instrunent
drug. Maybe in ny own mind | view an analogy of, let's
say, you had a new catheter and that new catheter was shown

to be associated with a reduction in acute closure in
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association wth angioplasty. Wuld you denmand out conme

information fromthat? |'mnot sure whether you would or
not. | personally would be nore perm ssive in saying that
| have an instrunment. | sort of view this drug that way.

| think we have such an overwhel m ng anount of
informati on of the adverse effect of platelet aggregation
associated with angioplasty, and it seens pretty clear to
me that this drug has precisely the effect that | want to
achi eve during the angioplasty and to ny mnd it does it
better in at |east sone ways than anything el se we have in
this domain. | guess for whatever reason that set of
argunments permts ne in nmy owm mnd to be nore perm ssive
of not having confirmation froma second trial

| don't know if that nmakes sense to anybody.
see Ray approaching the m crophone.

(Laughter.)

DR. KONSTAM But that's ny thought.

DR MASSIE: Ray?

DR LIPICKY: Well, that nmakes sense. W
frequently tal k about things |like that.

The problemis that it verges on the -- and
"Il cite the extreme. Let ne say | have a new chem ca
entity and very clearly denonstrate that it is an

angi otensin converting enzyne inhibitor in vitro. Does
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that mean it can be approved for hypertension?

DR. KONSTAM  Well, ny answer to that --

DR, LIPICKY: It would be a tool. R ght? And
clearly you know t he nechani sm of action. You need to have
sonet hing el se, and approval generally rests upon having
denonstrabl e clinical benefit with two exceptions -- and
you guys were trying to wipe that out this norning --
namel y, hypertensi on and angi na.

(Laughter.)

DR, LIPICKY: So, | think that's an inportant
thing to bear in mnd, that approval depends upon having
denonstrabl e clinical benefit where you believe that the
evi dence woul d suggest you can replicate that finding and
not that the heart rate slows and that's good or that it's
a platelet inhibitor and that's good.

DR. KONSTAM Wl l, Ray, let nme just ask,

t hough. It's not we have no data here. W have a study
that in fact the panel has voted is a clearly positive
study. So, the question | would ask is --

DR LIPICKY: Well, | would disagree with the
panel. It's sort of borderline. Ckay?

And not that it makes any difference whet her
it's positive or borderline or negative. It is not

terribly convincing. | would probably say sonething
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different if for Qwave M and death it had a p of .0001,
but when it has a p of .034 with a prespecified need for
.035 and it includes things that are not that hard, | would
say, yes, that's a positive trial maybe.

But | don't feel conpelled because |I have said
that to recomend its approval, and it's not infrequent
that we will tell people they can use conbi ned endpoints,
have a positive trial in the sense of that binary counting,
and not be approvabl e.

DR. MASSIE: Ckay, | think we've heard. Does
anybody el se on the conmttee want to conment as Marv
asked?

DR. THADANI: Yes. | think without a clinical
endpoi nt, what can you rely on? You can bl ow the ball oon
up, you can put anything in that artery. |If the artery
doesn't stay open, our patient doesn't survive, what's the
point? So, | have a major difference with what he said.

DR. TALARICO  Qur question was how nuch
clinical inportance, how nuch clinical nerit there is in a
drug which has a very strong, acute, inmediate effect.
There's no question that in the first 48 hours, there's a
mar ked difference. W can call it prevents abrupt closure.
What does that nean clinically? |If at 30 days the effect

is not as we would have liked to see, but it's not
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conpletely lost, how do we translate that in clinica
merit?

DR. KONSTAM  Actually I construct that in ny
own mnd very nuch as the sponsor said it, that | think
that this is an inportant endpoint that is preventing acute
reclosure, but 1'd like to see it stick at 30 days or at 6
nmont hs or at some other time point, which is sort of the
way | construct this frankly, as opposed to saying, aha,
the primary endpoint is 30 days. | think that this drug
has a dramatic acute effect and we see evidence that it's
sustai ned at 30 days and 6 nonths.

DR. TALARICO Yes. | would like to forget
that the endpoint was 30 days. Let's say if you forget
that it was pre-established at 30 days and you have this
result, is it good to have nuch | ess abrupt closure within
the first 48 hours and to carry sone efficacy all along the
curves and --

DR. KONSTAM | woul d argue not unless you can
convi nce yourself sonehow that it is tending to be
sustained. | would be concerned about the possibility, for
exanpl e, that you could prevent acute reclosure but that
you're preventing it in certain arteries that then are
going to go ahead to be predisposed to close a few days

| ater. But | don't think we see that here.
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DR. MOYE: | guess ny read of the trial is that
it is statistically significant but of marginal clinical
benefit. The major reason for that is what the
investigators said initially. They were | ooking for a 30
percent reduction, and to ne that neans that they were
saying that anything less than 30 percent wasn't worth
detecting. So, you initially sized the trial so that when
you get to 30 percent, you fall into the critical region
and you reject the null hypothesis.

VWhat' s happened here is that they increased the
sanpl e size understandably and | think appropriately, but
they increased the sanple size and so they wound up with a
test statistic falling in the critical region for a nuch
| oner efficacy, 22 percent efficacy. And in addition, you
have the problemw th the other dose not show ng any
efficacy at all. So, | think this is of limted clinical
benefit.

DR MASSIE: | guess | don't like to be totally
bound and |I'msure Ray wouldn't bind nme on this .0025, but
I think the type of trial that | would be willing to accept
as one positive trial enough to not restudy it would either
be one that significantly reduced death perhaps by |ess
than 30 percent or 20 percent or even 10 percent but at

| east that, and I think a clinical endpoint of death and
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myocardi al infarction Qwave would satisfy nme. | don't
doubt that if I had an angioplasty, | wouldn't want a CK
“"bunp,” but | can't be quite as convinced that that's as
i nportant.

O atrial that had a clinically rel evant
endpoint but the p value was so snmall, as Ray woul d say,
that | was sure that if | did it again, it would happen
again. Here we have sone internal inconsistencies that are
al ready pointed. I'mnot sure that if we did this exact,
sane trial again, it would fall on the .034 side of the
.035, and | don't think the clinical endpoint is that
powerful to approve it based on one trial.

So, | think by both neasures of why we usually
require two positive trials with clinically inportant
endpoints, | don't think that this one trial nakes it
although I think it's a positive trial and therefore a good
down paynment on a two-trial approval

| don't know if there are any other comments
before we vote.

DR. WEBER: Can Marvin respond to that?

DR. MASSIE: Yes, please.

DR. KONSTAM |'d actually rather hear what
ot her people say before | --

DR. MASSIE: Well, we can let you vote | ast.
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DR. KONSTAM Are we ready to vote?

DR. MASSIE: Nobody el se said that they wanted
to say anyt hing.

DR. WEBER: Beyond your general hypothesis that
we're dealing with a problemthat's very nuch linked to
platelets and that here is a well-designed, well-proven
drug with an effect on platelets, so it neets your
expectations and this adds support to what was in the
study, were there any other lines of evidence that were
presented by anecdote or by history that support this
thinking or are we really just left with the sunmary that
Barry gave us and your --

DR. KONSTAM Well, I'mnot sure what you're
asking, Mke. | don't think that there's any doubt about
the role of platelets in adverse events associated with
angioplasty. | think that that's unquestioned.

| guess all | was saying, wthout quite
commtting yet how!l was going to vote, that |'mvery
synpathetic to the viewthat if you really know an awf ul
| ot about the physiology at hand and you have a drug that
is very clearly influencing that in a way that you want to
wi t hout bad thi ngs happeni ng, and then you have sone
signi ficant endpoint support of that, | guess what |I'm

saying is I'd be nore perm ssive of not absolutely sticking
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to the usual criteria of two replicated prinmary endpoints
in putting that together and saying |'d approve.

Now, | am at the same tine influenced by what
Ray said. | think I would stick very firmy to what | was
saying | think if I was absolutely overwhel ned by this
study, but I'mwaffling because I'm not absolutely
overwhel ned by this study. That's | guess where |I'm com ng
down.

DR. RAEHL: Just a quick comment. | think it's
a very dangerous precedent to take what we nay agree to be
a pat hophysi ol ogi ¢ nechani sm of an agent and therefore nake
the junp that in practice that wll be an efficacious drug
because our role is to make sure that a drug, when it's
approved, is both safe and efficacious, and | don't think
we can step back fromthat despite what | would submt
woul d be our uniformdesire that this drug works.

DR. KONSTAM | agree with that conpletely.
" mnot suggesting approving this drug on the basis of its
anti-platelet actions. Forget the problems with | MPACT I1.
Let's assune | MPACT Il were overwhelmngly clear. | would
take the stand that that, coupled with the concept that
this is a drug doing precisely what we know i nfl uences
pat hophysi ol ogy, to ne would sinply sway ne toward being

perm ssive of backing off of the usual demand of replicated
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trials.

DR. MASSIE: You can have one nore conmment and
then we're going to have to --

DR. LI NDENFELD: | agree with Marv. | think if
this trial were overwhel mngly inpressive, that given what
we know, it would be enough.

DR. MASSIE: WMarv, do you want to vote first or
| ast?

DR. KONSTAM Wl I, Ray has conpletely
convinced ne. |'malnost there but | guess |'ve got the
two sets of problens. | think it's a positive trial, but
based on the primary endpoint it's borderline. 1In the face
of that, | guess I"'mnot willing to push to say | don't
need replication based on what | said about physiol ogy.

So, I'mgoing to have to vote no.

DR MASSI E: Dan?

DR RODEN: No.

DR RAEHL: No.

DR WEBER: No. 1'Il vote no as well for the
same reasons that Marvin put forward. But | guess if we're
saying no now, we are acknow edgi ng an inportant concept in
a drug that potentially can neet that concept. W just
need to know nore about it.

DR. MOYE: Not sufficiently persuasive.
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DR. LI NDENFELD: No.

DR MASSI E: No.

DR. DOMARCO No. Again, | think you really
need a very positive trial with very hard endpoints to
break the standard of two trials.

DR. MASSIE: W have two other questions. One
we didn't have a lot of discussion on. | think we all read
t he packet, but is there any other material that the
sponsor has provided fromthe IMPACT | trial or the
hi gh/1 ow dose trial that is sufficiently confirmatory to
count as our second trial or to account as a substitute?

In other words, is anybody convinced by it? Marvin? No?

DR. KONSTAM [|s the question, do we find
supportive data in the --

DR. MASSIE: Right.

DR. KONSTAM  No, | don't see it.

DR. MASSIE: Finally, we cone to -- well, not
quite finally, but there's an unstable angina trial ongoing
with Integrilin. | personally don't know nuch about it.
I"msure the sponsor can fill us in, but | guess the
di vision is asking us how we would respond | guess in terns
of the PTCA endpoint as a potential endpoint if there was a
positive result for an unstable angina trial. |Is that what

you're asking us? O if we had approved it, would we --
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' msorry.

Wul d a negative result in this study affect
our conclusion? Well, | think the answer is it obviously
woul d not affect our conclusion.

But | guess probably a relevant question is the
one | just asked. Wuld a trial for another indication
with the sane product allow you to broaden this indication?
Do we want to discuss that question? Are you interested in
our answer, or should we pass on that?

DR TALARICO W'd like you to discuss it.

DR. MASSIE: Ray?

DR, LIPICKY: | don't believe that you have
been adequately prepared to discuss that and that whatever
concl usi on you woul d cone to would be kind of off the top
of the hat w thout having had the appropriate background.
So, ny preference would be that you would ignore that
guesti on.

DR. MASSIE: ay, | think we can | eave that
question to another day | guess.

Then | think this neeting is adjourned.

(Wher eupon, at 4:38 p.m, the commttee was

adj our ned.)
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